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Ar THE behest of a traveling public 
insatiable for speed, spectacular size, and voluptuous luxury, the shipbuilding indust 
is strenuously planning ships that are a little longer, a bit swifter, and more e sherately 
comfortable. ie the article on page 165, this course of events is analyzed, and in the 
tables on pages 166 and 167 an inventory of the world’s great passenger vessels, 

built or planned, is presented 
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THE HUMAN POWER PLANT 


Peak Capacity of American Hearts over Half a Million H. P. 
By V. Busu anp W. D. REtp 


Editorial Note. This article contains an announce- 
ment of a new and marvelously sensitive electro- 
cardiograph for studying the action of the heart. 
The device is the result of joint research carried on 
by the Evans Memorial Hospital, Boston, and the 
Electrical Engineering Department of M. I. T. 


UMAN hearts of the United States develop 
H normally a combined output of about 70,000 
horse power, an amount approximately equiva- 
lent to that necessary on the average for light and 
power in a city the size of Boston. They have, moreover, 
a very large overload capacity, and can produce in a 
pinch about eight times normal output for a short inter- 
val. The installed peak internal pumping capacity of 
the population is hence over a half-million horse power. 
This pump delivers some 130 billion gallons of blood a 
day which is about 40 times the total flow of water 
used for.all domestic purposes throughout the country, 
nearly equivalent to the flow of the Niagara River, or 
enough to fill the largest reservoir of the world be- 
hind the Hoover Dam in two months’ time. The aggre- 
gate size of this pumping plant is therefore considerable, 
but its size is completely overshadowed by its reliability. 
Most hearts proceed throughout a complete lifetime 
without servicing, completing a total of 2,000 million 
fairly complex complete operations without overhaul 
or major failure. An automobile engine, after an extreme 
life of 50,000 miles of operation, completes only 200 
million revolutions, or 10% of the complete opera- 
tions of a heart; and it very seldom does this much 
without overhaul. 
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About one heart in six actually fails in service. This 
ratio would be significantly decreased if hearts were 
given the periodic attention habitually lavished by 
many on fine motors, and if the accumulated knowledge 
of cardiac experts were utilized freely by those whose 
hearts were shown by diagnosis to have need of service. 
It is not considered good form to operate a fine car 
with leaky valves. Those of the heart cannot be taken 
out and ground, it is true, but many an incipient leak 
can, nevertheless, be rectified. 

The heart is not only a pump, it is also a generator 
of electricity. Like other muscle tissues its operation is 
accompanied, in a way which is still in its detail mysteri- 
ous, by the production of differences of electrical po- 
tential. That the actuating mechanism of a muscle is 
susceptible to electrical stimulation became convinc- 
ingly apparent when, about 1770, Galvani first made 
a frog’s legs twitch by connecting crude electric cells 
between a nerve and muscle. It had, in fact, been illus- 
trated much earlier by the violent contraction of the 
muscle of the first victim to pick up inadvertently a 
charged Leyden jar. Similarly, it has long been known 
that natural muscular contractions are accompanied 
by changes in electrical potentials, and as early as 1855, 
Kolliken and Miiller demonstrated that this was true 
of the heart muscle of a frog. 

As an electrical generator, however, the human 
heart is not a powerful apparatus. The electric eel, 
electrophorus electricus, can generate in some very 
clever way enough electrical energy to stun a large 
antagonist, and this in spite of the fact that he 
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Figure 1 


appears to be continuously short circuited by the 
medium in which he lives. Compared to this eel, 
man is a weak generator indeed. Accompanying heart 
action, there appears at electrodes placed far apart on a 
human body a difference of potential which has a value 
when averaged against the total time of about one- 
quarter of a millivolt. The body resistance varies widely, 
but a representative value is about 2,500 ohms. Hence 
the maximum of the mean electrical power output into 
an external circuit from this source of potential differ- 
ence can be only about six micromicrowatts, or, in 
the terms previously used, about one one-hundred- 
million-millionth of a horse power. If applied for light- 
ing purposes this amount of power would be capable of 
giving a one-second illumination of a small flash light 
bulb once in a thousand years. This is not a large 


amount, yet the accurate measurement of the time varia- . 


tion of this potential difference furnishes one of the 
accepted means of investigating the performance of the 
heart. This is the subject of electrocardiography. 

In 1887 Waller made use of the capillary electrometer 
on man, and in 1892 Bayliss and Starling obtained 
the first good records which could truly be called electro- 
cardiograms. The capillary electrometer, which has now 
been largely forgotten by experimenters, consists of a 
column of mercury in a capillary tube on top of which 
is sulphuric acid, and it depends for its action 
upon the fact that the surface tension in the 
interface is considerably changed when the 
interface is polarized. The fact that this in- 
strument was successfully used to record the 
rapid variations in the weak potential differ- 
ence accompanying heart action, crude 
though the results were bound to be in terms 
of present-day technique, excites intense 
admiration when one properly evaluates the 
work in terms of the experimental situation 
of the time. 

In 1903 Einthoven of Leyden introduced 
his string galvanometer, and the use of this 
greatly simplified the problem and rendered 
possible rapid advance. This instrument 
consists essentially of a very fine wire 
stretched in a powerful- constant magnetic 
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field. Very minute currents through the wire cause it to 
deflect appreciably, and optical arrangements make pos- 
sible a time record of the movements. A typical record 
obtained in this manner is shown at the bottom of Fig. 
1. For nearly 30 years and until quite recently this has 
been the only working tool for both clinical and research 
electrocardiography. It has accomplished much, and 
by its use has been built up an invaluable record of 
experience, so that this form of the electrocardiograph 
has certainly made it possible for the modern physician 
to understand numerous cardiac conditions and often 
to apply effective treatment to sick human beings in 
a-way that was quite impossible to physicians of-a 
few decades ago. String galvanometer studies have gone 
far to determine what drugs are really valuable and 
what are ineffective or worse. The instruments are used 
in many of the larger hospitals and clinics throughout 
the world and much significant knowledge has been ob- 
tained by careful correlation of electrocardiographic 
findings in life with conditions disclosed at post-mortem 
examinations. Yet the string galvanometer has very 
serious limitations, and the art of measuring minute 
electrical magnitudes has proceeded far since Ein- 
thoven’s work in 1903. 


HE advent of the thermionic tube really revolution- 
ized the technique of fine electrical measurement. 
Concurrently with its widespread use in radio and 
telephony it has had a less spectacular application in 
all sorts of investigatory work in the laboratory. This 
is primarily due to two outstanding characteristics 
which render it uniquely applicable to the measurement 
of rapidly varying or very weak phenomena. The first 
of these is its almost complete lack of inertia, the 
only time-lag present being due to the small time it 
takes for an electron to pass over the short distance 
from the filament to the plate. Thus, as an oscillator, 
it can readily be made to repeat a predetermined per- 
formance 100 million times per second. The second 
characteristic is the fact that a significant power output 
from its plate circuit can be accurately and completely 
controlled by an extremely small input to its grid. 
How small this can be is not always realized. A tube 
recently produced by the General Electric Company, 
and designed to have a very low grid current, can oper- 
ate with an input current 
of 10 -!” ampere. Several 
analogies have been given 
to aid in visualizing this 
magnitude, in compari- 
son with the full ampere 
\ taken by an incandescent 
lamp of moderate size, 

but, if it is permissible to 
add to these, the follow- 
ing analogy seems to 
have been overlooked. 
If the single ampere in 
the lamp be represented 
by all the women of this 
country talking in unison 
at the rate of 150 words 
per minute, then the grid 
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Figure 3 
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current of the tube is represented by a lone mountaineer 
in the Smoky Mountains who enunciates one mono- 
syllable in 30 years. 

It is inevitable that the thermionic tube amplifier 
should be applied to cardiography and to analogous 
problems of the physician, the physiologist, and the 
biologist. Much has, in fact, been accomplished, and 
work such as that of Adrian * on the electrical potential 
differences appearing in nerves, and of Osterhout t 
on the electrical phenomena occurring in a single cell of 
Nitella (a fresh-water plant with cells six inches in 
length) is notable. Several electrocardiographs, utilizing 
thermionic tube amplifiers in conjunction with oscillo- 
graphs have also appeared. In many of these, quite 
properly in view of the clinical records available in this 
form, the attempt has been to duplicate the results 
given by the string galvanometer rather than to im- 
prove upon them, and to provide added convenience 
and portability. It is evident, however, that there is 
an opportunity to overcome some of the string gal- 
vanometer’s limitations as well. With this object in 
view a codperative research has been conducted in 


* Adrian, E. D.: “The Impulse Produced by Sensory Nerve End- 
ings,”’ Jour. Physiol. 61:49, 1926. 

7 Osterhout, W. J. V.: Electrical Phenomena in the Living Cell, 
Harvey Lectures, Series 25, Williams and Wilkins Company, Balti- 
more, 1931, p. 169. 
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which the Evans Memorial has’worked_closely with the 
Department of Electrical Engineering of the Massa- 
chusetts Institute of Technology. This has resulted in 
the production of an instrument, which, in its present 
form, is decidedly a research tool rather than a clinical 
instrument.f{ It is not intended that such an instrument 
should immediately supersede the string galvanometer, 
for to fail to use to the utmost the experience which has 
been obtained with that instrument would be unfor- 
tunate. Rather, it is hoped that instruments of the 
new type may be extensively developed to supplement 
the work of the galvanometer and produce additional 
results, a new set of facts, and a body of experience 
which with the old instrument and its limitations was 
unattainable and the existence of some of which was 
hardly suspected. 

The new instrument has primarily accomplished 
three things as compared to the old. First, by extending 
the range of frequencies which can be readily recorded, 
it has brought out detail which was lost or barely dis- 
cernible in the older records. Second, by drawing a 
negligible current for its operation it has avoided errors 
due to the flow of significant current through the 


t Reid, W. D.: “Preliminary Report on the Use of an Improved 
Form of Electrocardiograph,” Jour. Lab. and Clin. Medicine, in press. 
Caldwell, S. H. ['25], Oler, C. B. ['31], and Peters, J. C. Jr. ['30]; 
“An Improved Form of Electrocardiograph,”’ soon to be published. 





Figure 4 
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Figure 5 


variable impedance of the skin layer. Third, it has 
produced an enlarged record with a relatively fine line. 
Its use gives the sensation that now one can study under 
high power, of the microscope as it were, what formerly 
could be viewed only under low power. 

It will doubtless take considerable time plus the 
examination of many patients and careful correlation 
of the new records with the findings on living patients 
and at post-mortem examinations to determine what 
new information of value will be obtained by use of 
the improved form of electrocardiograph, but it requires 
little enthusiasm to feel that the use of this instrument 
will throw further light upon conditions pertaining 
to the heart and circulatory system. Later on, instru- 
ments of this sort, which can readily be designed to 
have many features of convenience, may well take 
the place of the older type. While conservatism among 
the medical profession in regard to a change of this 
sort is entirely laudatory for the reason given, a major 
change in technique once in a generation is hardly to 
be termed radical. With the advance which has oc- 
curred in the art of measurement, and with the present 
situation in which almost identical apparatus to that 
employed in this investigation is being utilized for the 
measurement of weak electrical potential differences 
for all sorts of purposes in large numbers of scientific 
laboratories, an ultimate change in this direction 
appears inevitable. 


OW just what does an instrument of this general 

nature show in regard to the performance of that re- 
liable and much neglected pumping apparatus which 
each of us carries about with him? A few examples will 
illustrate, and at the same time show the nature of the 
records obtained with the newer instrument. 

Consider first the record of Fig. 1, which shows a 
normal condition. The new type of record is here com- 
pared with that obtained by the string galvanometer, 
and only the more interesting part of the new record 
is reproduced. The two main humps of the new record 
are called P and R waves for identification purposes, 
and the small hump of the lower record is called the 
T wave. The minor wiggles in the record are apparently 
due to incidental muscular contractions, rather than 
directly to cardiac action; they are enormously in- 
creased in size and may even obscure the desired record 


if the patient is tense. The little irregularities on the 
side hill of the R wave may, however, be of much 
significance, as they are repeated with considerable 
faithfulness in the records of successive beats. Since 
they are indistinguisable in the older records they 
have not as yet been much studied. Here the heart 
is firing regularly on all four cylinders, the valve setting 
is normal, the valves are tight, and the ignition system 
is functioning smoothly. Many years from now this 
particular heart will probably be still going through its 
complicated performance accurately and reliably, much 
to the satisfaction of its owner. 

Now consider Fig. 2. In this heart the ignition sys- 
tem is decidedly out of adjustment and one cylinder 
is being fired several times per cycle. This is a case 
of auricular flutter. Part of the heart, the auricles, is 
in a state of constant activity. It would be difficult 
to conceive of a man-made motor which would continue 
to function under similar conditions of maladjustment. 

Fig. 3 shows normal rhythm interrupted by extra- 
systoles, one being shown by the inverted wave not 
preceded by a P wave. This machine is missing. Strange 
to tell, it is apparently a harmless condition, and does 
not call even for new spark plugs or adjustment of 
the distributor. Backfires into the carburetor do not 
appear to be cause for alarm with the heart. 

Fig. 4 presents another case of extrasystoles, shown 
here by the wide bifurcated wave. This heart appears 
to have something akin to explosions in the muffler, 
and yet it is not in serious shape. In this record some of 
the fine detail did not emanate from the patient at all. 
As the range of frequency response and sensitivity 
of the instrument is increased, additional care is neces- 
sary to avoid interference from extraneous disturb- 
ances, but this can be accomplished by care in shielding 
and so on. There may be static in electrocardiograms. 

Finally, in Fig. 5, we have a case of auricular fibrilla- 
tion, indicated by the absence of the normal P waves 
amd the irregularity of the spacing of the R waves. This 
form of irregular rhythm is frequently the cause of disa- 
bility in patients affected by heart disease. The little in- 
dentation near the summit of the R waves is interesting 
but not understood. Possibly it corresponds to the stick- 
ing of a valve stem, and then again perhaps it does not. 

The instrument now available is a reasonable tool for 
electrocardiographic research, (Concluded on page 188) 
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THE FUTURE OF ENGINEERING 


Its Significance as a Social Force 


By Kart T. Compron 


course of events in the past is the only valid method 

of predicting the course of events in the future. I 
should like to follow this method to investigate from 
several aspects the probable place in society which the 
engineer will hold in the near future. 

In the past, the great developments in civilization 
have taken place under conditions in which there was 
a sufficient productive power to give the necessary 
leisure for education and constructive thought. In the 
ancient civilizations of the Egyptians, the Greeks, and 
the Romans, this productive power was obtained 
through the use of slaves captured in war. By their 
efforts their conquerors were freed from the necessity 
of continually struggling to acquire means of sustenance, 
and were able to devote their time to art, to the con- 
struction of great monuments, to the initial investiga- 
tions in science, and to the establishment of systems 
of law and government. 

Again in the period of the Renaissance, the great 
advances in civilization were made by the leisure class 
and the members of the religious organizations, both 
of whom were supported by the efforts of their fellow 
men who tilled the soil or wove the cloth. 

The tremendous advances of our own civilization 
during the past 50 or 100 years are due more 
than anything else to the harnessing of the 
power of steam and the utilization of the 
energy in coal and water power. The 
socially important aspect of the ma- 
chine age is not the machines them- 
selves or the great structures 
which have been built, but is to 
be found in the fact that the 
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tremendously increased productive power brought into 
being by machinery has released human thought 
and energy for development in directions other than 
mere existence. 

The time which has been freed by increased produc- 
tive power is now devoted in youth to education. It 
is this which has made possible the universal system 
of education which is adopted in this country and which 
has made possible college and postgraduate training 
of a large portion of our youth. Thus, while the pro- 
ductive power per se is unimportant, the opportunities 
for education and cultural development which are made 
possible through increased productive power are per- 
haps the most important benefits inherent in our present 
civilization. 

Because of increased productive power, it is no longer 
necessary to devote all of our efforts to the production 
of the bare necessities of food and shelter. An increasing 
portion of our effort goes into things which, for a time, 
are called luxuries, but which very quickly come to be 
looked upon almost as necessities. These are such things 
as modern household equipment, modern methods of 
communication and transportation, newspapers, books, 
radios, and the like. ; 

Every one of these things adds to comfort, to interest 

in life, and to opportunities for self-expression. 

These things, furthermore, present con- 

stantly new lines of interest and objec- 

tives for study and development. Thus 

the mental as well as the physical 
life is benefited. 

Still. another by-product of pro- 

ductive power is the opportunity 

which has been created for studies 
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in health and sanitation. These studies have had the 
remarkable result of increasing the average span of 
human life from 33 years to 60 years within the last 
140 years. When it is realized that untimely death is 
frequently accompanied by unusual suffering, it takes 
little imagination to visualize the great benefit which 
has come with the development of medical science. 

It is increased productive power which makes possible 
such benefits as insurance, old-age pensions, disability 
and retiring allowances, unemployment insurance, and 
all of those similar means for relieving anxiety and suf- 
fering in times of disability and old age. 


HERE are some people who wonder whether the 

increased efficiency of production through labor- 
saving devices and more effective methods may not be 
responsible for the present state of overproduction, 
unemployment, and, in short, the economic ills of the 
present year. Now, what actually are the facts, and 
what would happen if the acceleration of production 
were reduced? 

During the 30 years, from 1899 to 1929, while the 
population of the United States has increased from 75 
to 121 million, the percentage of the population gain- 
fully employed has remained constant at 39%, the per- 
centage employed in factories has increased from 6% 
to 7%, and factory wages have increased 300%. The 
annual value of factory products has increased from 11 
billion to 68 billion dollars, of which the part which was 
added in the process of manufacture has increased from 
five billion to 31 billion dollars. Of this increased value, 
the factory worker has received quite uniformly 
throughout the past 30 years a constant fraction 
amounting to about 40%. 

The significance of these figures may be stated briefly 
as follows. The introduction of labor-saving devices 
has not thrown workers out of employment, because the 
statistics show that the proportion of the population 
engaged in such work has in reality increased. What has 
actually happened is that just as fast as a labor-saving 
device enables one workman to do the work which 
formerly required three, his wages have increased to the 
total amount formerly paid to the three, and the other 
two workmen, thrown out of employment in that 
industry, have found other higher-salaried employment 
in new industries which have in the meantime been 
created by scientific and engineering development. The 
figures show no tendency for the workers to receive a 

smaller proportion of the financial benefits 

introduced by more efficient means 
of manufacture during the past 
30 years. The workers receiv- 
ing 40% of these benefits, 
the remaining 60% is 
chargeable to develop- 
ment costs and to 
profit by the stock- 
holders, which prof- 
its in turn are 
rapidly turned 
over into the de- 
velopment of still 
newer industries, 
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and into support- 

ing the demand 
for additional 
products. In this 
way, the luxuries 
of yesterday, such 
as the telephone, the 
automobile, the auto- 
matic refrigerator, and 
so on, become the necessi- 
ties of today, and become 
available to an ever-increasing 
proportion of the population. 

To quote the words of Mr. Franklin 
Hobbs: “The machine age has increased 
employment, increased wages, made work easier, saved 
lives and limbs, and enabled the working man to live 
in such comfort and luxury as was unknown to any man 
on earth when some of us were born. 

“Had there been no time-saving and labor-saving 
tools introduced into factories during these last 30 
years, there could have been no electrical appliances, 
no telephone, no automobile, no moving pictures, no 
radio, no airplane, and the lowly cigarette which you 
smoke today would be beyond the reach of a man of 
ordinary means.” 

This is not to say that there are no isolated regions 
and temporary periods in which the balance of produc- 
tion and employment may be upset by the introduction 
of new devices and methods, but the figures show con- 
clusively that on the average the result of such things 
has been beneficial. 









HE social sciences as well as the natural sciences 

have an important réle to play in bringing about 
more satisfactory conditions of living. I believe it to be 
demonstrable, however, that it is the natural and 
physical sciences which create the opportunities for 
what we call the higher things of life and which are really 
the basis of great advances in economic and social wel- 
fare. Mr. Kettering of the General Motors Company 
has recently called attention graphically to the differ- 
ence in the mode of attack by the social scientists and 
the engineers in handling a common economic problem. 
He pictures a population of 100 million, of whom five 
million are unemployed. What measures to alleviate 
this situation can be taken by the two groups of scien- 
tists? The social scientists may devise a scheme for 
unemployment insurance, doles, restricted and dis- 
tributed hours of labor, or taxes, which will serve to 
alleviate the suffering of the unemployed. The engineer, 
on the other hand, creates the automobile, or the sani- 
tary system of water supply, or the telephone, which 
prove to be so desirable to the remaining 95 million 
that the five miilion unemployed are set to work manu- 
facturing these new products. 

In discussing our future outlook in a recent article 
in Scribner’s Magazine, the internationally known 
historian of Columbia University, Professor James T. 
Shotwell, makes this significant statement: “. . . but, 
whatever theory one may adopt as to the ultimate 
outcome, the pathway to the future is in the hands of the 
engineer, not of the economist, (Concluded on page 185) 














LUXURY AFLOAT 


Will the Faster and Larger Ocean Liners Earn Their Keep? 
By H. H. W. Keiru anp H. E. LosBpe.y 


PEED, size, and luxury are hall marks of the great 
S liners which lately have been launched or planned 
as additions to the world’s merchant marine. Two 
are being built which are to exceed in speed and size 
any passenger vessel now afloat. Others built or build- 
ing embody notable advances in safety, in noise and 
heat insulation, in the sanitary conditions surrounding 
the preparation of food, and in ventilation.and air- 
conditioning. 

But it is in contrivances listed as luxury features 
with which the newer ships abound. Baths galore (salt, 
fresh, Turkish, and steam), telephones (intramural and 
ship-to-shore), elevators and peacock alleys, garages, 
swimming pools (indoor and outdoor), Ritz bars, gym- 
nasia, brokers’ offices and children’s playrooms, night 
clubs, chapels, veranda cafés, sport decks and talkie 
theaters, penthouse and period suites, beauty salons 
and apparel shops, staterooms with private piazzas, and 
sand beaches for sun bathing — all are proudly cata- 
loged to lure jaded travelers to forsake the older ships 
for the new. Nearly every conceivable gadget which 
modern hotel-keeping has devised to tempt the ultra- 
Sybarite has a nautical counterpart, though diligent 
search of marine literature and steamship company 
blurbs fails to uncover public admission that any owner 
has yet dared the egregious stunt of piping radio willy- 
nilly to every stateroom. 

The tables on the succeeding two pages list the pres- 
ent prospective passenger-carrying vessels of over 13,000 
gross tons in size which are capable of 20 knots sea 
speed, or approximately 23 land miles per hour. There 
are twice as many ships of this class now afloat as were in 
service 10 or 20 years ago. Additions during 1932 and 
next year will more than make up for any retirements. 

No longer is it axiomatic that the leading passenger 
ships which ply on the “Atlantic Ferry” between 
Europe and the United States outrank in size and speed 
those on other oceans. As an examination of the tables 
will show, such a magnificent vessel as L’ Atlantique up- 
holds the traditions of the service maintained under 
the French flag for over 60 years from Europe to 
Brazil and the River Plate. It compares most favor- 
ably with the Empress of Britain, newest flagship of 
the Canadian Pacific’s fleet, or the Jle de France, 
Aquitania, Olympic, or even the Europa and Bremen. 
The time and tedium of a voyage from Europe or Amer- 
ica to Australia, or from the United States or Canada 
to the Orient, have been diminished by ships of a type 
which before the War would have been foreordained 
for North Atlantic lanes. 

Two superliners, projected for the Cunard and French 
lines, have tonnages nearly half again as large as any pre- 
vious merchant ship. As the first to exceed 1,000 feet in 
length, they will, if ever completed, fulfill a vision with 
which naval architects have been preoccupied since the 


War. The Baltic of 1904, famed as the first to exceed a 
length of 700 feet, was followed after an interval of 
about seven years by the Olympic, which was the first 
to exceed 800 feet, but only two ships, the Majestic 
and the Leviathan, have exceeded 900 feet in length. 

Both of these superliners, as well as the Super- 
Leviathan (a near-1,000-footer, still on paper and per- 
haps destined to remain in that state indefinitely) are 
planned to have sea speeds of 30 knots plus, nearly 
35 land miles per hour. This means that they are aimed 
at duplicating in regular services the record run at 
30.66 knots made between San Pedro and Honolulu 
in 1928 by the U. S. S. Lexington. The Cunarder is to 
employ single-reduction geared turbines of an unstated 
horse power; the French ship is to become the largest 
turbo-electric merchantman and is designed for up- 
wards of 160,000 S.H.P.; for the Super-Leviathan one 
proposal is for geared turbines with a maximum of 
180,000 S.H.P. and the other for turbo-electric drive 
with a maximum of 200,000 S.H.P. The Lexington 
and Saratoga, now the most powerful ships afloat, have 
turbo-electric drives and are rated at 180,000 S.H.P. 
The Bremen lists at 132,000, the Conte di Savoia at 
120,000, the Mauretania at 68,000, the Empress of 
Britain at 64,000, and the Manhattan at 34,500. 


HE problems of superliners are not so much those 

of marine engineering as of economics. On the “At- 
lantic Ferry,” to which their use will be restricted, 
they may be expected to make approximately 19 round- 
trip voyages a year, assuming that their normal sched- 
ule will be about 28 knots, except during the peak 
load of summer, when traffic may make it feasible to 
step them up to a weekly one-way trip schedule, oper- 
ating at about 30 knots. Figures as to their capital 
investment are meager, but it has been stated that the 
interior fittings and equipment of the Cunarder are to 
cost about 15 millions, or approximately the total cost 
of the Empress of Britain, and more than the total costs 
of the Manhattan (about 1014 millions), the President 
Hoover and Mariposa (around eight millions apiece). 
In lean months especially, the inherent operating ex- 
pense of the superliners will be burdensome for, roughly 
speaking, fuel consumption varies as the cube of 
the speed, and operation at high speeds is accompained 
by excessive wear and tear on machinery, not to men- 
tion the enormous operating overhead and port charges. 
Even in the somewhat smaller vessels, such as the 
Italian Rex and Conte di Savoia, the German Europa 
and Bremen (four ships comparable in tonnage to the 
aging ex-Vaterland and her two sisters), the financial 
return on the investment is necessarily low. The 
economics of large liners was summarized some years 
ago by Carl E. Peterson in a paper presented before the 
Society of Naval Architects (Concluded on page 184) 
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Industrial Disequilibrium 


The True Cause of Business Depressions 


By Raupu E. FREEMAN 


esting example of the fact that popular fallacies die hard. In spite of the spread of scientific informa- 
tion and the popularizing of science in modern literature, many people still cling to the belief that 
the destiny of the individual human being is profoundly influenced by the appearance and arrangement 
of the stars. A similar persistence is noticeable in regard to economic fallacies. Notwithstanding the 
expenditure of large sums of money for the teaching of social sciences in our schools and colleges, 
economic doctrines remain alive which have for many years been condemned by the practically 
unanimous voice of leading economic authorities. This latter type of fallacy is the more dangerous. 
The present craze for horoscopes is not likely to undermine the morals of the community or 
to offer serious hindrance to the advancement of science; but adherence to discredited economic 
theories may place formidable obstacles in the way of social progress. So long as large numbers of 
people, among them political and industrial leaders, continue to accept erroneous or superficial 
explanations for our industrial ills, the proper remedies for these ills will be exceedingly diffi- 
cult or impossible of application. 
There is, for example, the widely held opinion that the existing depression is due to a general 
overproduction of goods, when the truth of the matter is that the appalling surpluses keep- 
ing prices low and men out of work are effects rather than causes. Glutted markets and the 
accumulation of large stocks of commodities almost invariably appear after the business 
crisis, and not before. Statistics confirm this view. Mr. Carl Snyder’s paper, read before 
the 1931 meeting of the American Economic Association, disclosed the rather aston- 
ishing fact that during the years immediately preceding the crisis of 1929, the output 
of basic goods was actually smaller than in previous years when no depression occurred. 
Now, if the source of industrial dislocation lies in the output of too many goods of all 
kinds, the obvious remedy is to cut down output, or to increase the purchasing power 
of the consuming public in conformity with the increase of productive capacity. 
But since the diagnosis is wrong, the remedy will be ineffective. We waste our 
energies searching for ways and means to remove the consequences of disease 
rather than its causes. Economic physicians tell us that the world is suffering, 
not from over-eating, but from an unbalanced diet, and that, if we prescribe for 
the former ailment, we may starve the patient. 
Perhaps the situation can be explained more clearly by the use of a mechan- 
ical analogy. Our industrial system is like an airplane which works with 
greatest efficiency when kept in a state of equilibrium. The latter is held 
steady under the combined forces of its weight, the power of its engine, and 
the resistance of the air. While these forces retain their relative values the 
machine will maintain its progress in horizontal line; but as soon as any 
one of them changes, the equilibrium is affected and the machine will 
rise or fall. Though the effect of such changes may be counteracted by 
balancing devices to promote lateral and longitudinal stability, the 
principle remains the same; equilibrium is realized when the speed 
due to motive power is sufficient for the thrust exerted by gaseous 
molecules gliding under the surfaces of the plane to hold it steady in 
the air. Should there be a stoppage of the motor or an impairment 
of the carrying surfaces, the machine would be compelled to come 
down and its efficiency as an aerial vehicle would be interrupted. 
Our economic system is in perfect equilibrium when the right 
amount of each commodity is being produced. The production 
of one article creates a demand for others. When the furniture 
industry expands, its manual workers, salesmen, directing 
officers, shareholders, and the rest who participate in the 
monetary returns from the sale of furniture are enabled to 
buy more things than before. This evokes the production 
of more automobiles, food, clothing, and other commod- 
ities. What is true of furniture is also true of hardware, 
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confectionery, gasoline, cosmetics, boots and shoes, and 

so forth; expansion in one line of business creates a de- 
mand for expansion in other lines. But this demand will 
not be exerted with an even pressure throughout the whole 
system. The stimulus arising from an increase in the textile 
industry, for example, will not be felt with equal force in all 
the others. It depends upon how the men and women in the 
textile industry choose to spend their incomes. If they prefer 
radios to new clothes, or books to theater tickets, the radio and 
printing industries will experience a greater urge to expansion 
than the clothing or theater industries. Each branch of produc- 
tion, whether of goods or services, must develop an appropriate 
response to the expressed desires of consumers. Only by this means 
can the equilibrium of the industrial system be maintained. 

Of course, some part of the income created by the growth of the 
textile business would be saved, either as reinvested earnings by 
corporations or by individuals in the form of investments and bank 
accounts. These funds would be devoted to the purchase of industrial 
materials and equipmentor loaned to business concerns for maintenance 
or expansion purposes. If the savings of society were not devoted to uses 
of this nature, our productive apparatus would soon run down and the 
habit of saving would be discouraged by the decline and disappearance of 
interest. Therefore, the stimulus resulting from the expansion of an industry 
is certain to be felt not only by the producers of goods for immediate con- 
sumption, but also by the makers of machinery and the other necessary aids 
to production. The various branches of the equipment industry will be in- 
fluenced according to the demand for this or that type of machine, while 
farmers, miners, and others engaged in the production of raw materials will be 
induced to expand their operations in answer to the needs of other industries for 
their particular products. A balance must be maintained between consumers’ and 
producers’ goods and between the various types of producers’ goods. As soon as we 
begin to devote too large a proportion of our resources to the production of one 
article, we disturb the equilibrium of the system. 

It is not aquestion of general overproduction, but of disproportionate production — 
not too much of everything, but too much of one or a group of things in relation to the 
amounts of the others. A large airplane may be flown as safely as a small one. If the 
weight is right in proportion to the resistance of the air and the power of the engine, the 
machine will be stable. But if the engine or cargo is too heavy, if the spread of the planes 
is insufficient, there is likely to be trouble in the navigation of the vehicle. The same is true 
of an individual business concern; a billion dollar company may be operated as efficiently 
as one of relatively meager assets. 

Expansion is not likely to be dangerous provided every part of the organization is enlarged 
in the right proportion; but if the growth of the business is unbalanced, if the capacity to 
turn out goods, for example, is increased while the capacity of the management remains the 
same, the result may be disastrous. The same reasoning applies also to the industrial system 
as a whole. 

We strive to make it more and more productive, and all goes well so long as we maintain the 
proper balance of its various parts. But if, in our efforts to multiply goods and services to satisfy 
the ever-increasing wants of mankind, we give undue attention to one industry or group of indus- 
tries, the efficiency of our great want-satisfying machine will be impaired. Perfect equilibrium in- 
volves the production of the right amount of each commodity and service. 

What is the “right ” amount in each case and how is it to be determined? Under the Soviet régime 
the managers of business do not have to worry about questions of this kind, for the state planning 
authorities assign to each industry and to each plant a definite quota of output. 

But under our competitive system there are no planning boards to which we can apply for information 
of this character; the control of production is carried out by the market forces of demand and supply. The 
“right” amount of a particular commodity is being produced when these forces bear such a relationship to 
each other that a price emerges which is just high enough to encourage the producers to carry on. But when 
one industry expands disproportionately, the demand for its products (which comes chiefly from persons 
engaged in other industries) fails to keep pace with the increased supply. The price then tends to fall below a 
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profitable level and produc- 
tion will be curtailed. In this 
way, the overexpansion 
which caused the trouble will 
be corrected. The readjust- 
ment may, in some instances, 
be effected before serious 
damage is done. And, in simi- 
lar fashion, if production in 
one line of business lags be- 
hind that of others, demand 
will outrun supply, bringing 
an increased price and larger 
profits, which will eventu- 
ally stimulate the laggard 
industry and restore the 
equilibrium. 

If market forces acted 
freely and promptly, no dis- 
turbance of the equilibrium 
would be more than trivial 
and temporary. But, unfor- 
tunately, this does not al- 
ways happen. Our economic 
system is so constituted that 
maladjustments of supply 
and demand are constantly 
throwing it out of balance, 
and, if we are to find an 
explanation for the reactions 
and counter-reactions which 
have been shaking the world 
for the last century or more, 
we must examine those fea- 
tures of the system which 
promote instability. 

One of the most important 
of them is the pervasiveness 
of the machine. Mechanical 
inventions have made our 
productive methods round- 
about and have introduced a 
longer time interval between 
production and consumption. 
Because the production of 
most things begins many 
months before they are pur- 
chased by consumers, deci- 
sions regarding the quantity 
to be produced must be based 
upon estimates of what the 
demand will be. These esti- 
mates, no matter how care- 
fully prepared, are certain to 
be wrong in many instances, 
with the result that the sup- 
ply is either too large or too 
small in relation to the 
demand which ultimately 
develops. 

What people want and 
how much they want is al- 
ways changing. The outbreak 
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of a war, unexpected weather, whims of fashion, the 
introduction of substitutes— any one of a score of 
unforeseen events may suddenly alter the character of 
demand. Moreover, since the volume of output depends 
upon anticipation of demand, it will be affected by 
anything that influences the producer’s attitude toward 
the future; and, because the psychological character of 
the crowd imposes itself upon the individual with ex- 


. traordinary force and rapidity, a general opinion that 


trade is declining or improving will mar the estimates 
of the most hard-headed of business men. 

Failure to anticipate demand correctly is often due to 
the fact that it is subject to stimulating influences of a 
temporary character. The extension since the war of 
the practice of buying goods on partial payment plans 
has greatly enlarged the consumer’s capacity to buy. 
But installment buying as a source of increased pur- 
chasing power is bound to fail sooner or later. As soon 
as a man has spent his income in advance for the next 
year or two, the best he can do thereafter is to maintain 
his existing level of expenditure. Unless his income rises, 
he can no longer buy at an increasing rate. If it should 
happen that many consumers reach this saturation point 
at the same or nearly the same time, the sudden falling 
off in demand would be a serious blow to the manufac- 
turers of furniture, automobiles, radios, and other 
durable goods of this kind. Then, if in addition to this, 
the confidence of the community in the maintenance of 
prosperity should be shaken, consumers, instead of 
continuing to buy on time, would cut down their pur- 
chases and turn to paying their debts. This would make 
matters still worse. 

Another source of temporary demand is to be found 
in the expansion of bank credit. When the general price 
level is rising, or (as has happened since the War) pro- 
duction costs are falling, the prospect of increased 
profits induces business men to borrow more freely 
from the banks. This credit becomes the basis of aug- 
mented purchasing power and may lead to higher prices 
both of goods and of securities. If the commodity prices 
rise, speculators buy to hold for an increase in price and 
business men are willing to purchase and store freely 
because of the profits to be made out of increases in the 
value of inventory. If security prices rise and a stock 
market boom develops, the demand for goods will be 
further enhanced by the prodigality of successful 
speculators. The result is a tremendous expansion of 
business and many concerns begin to build additional 
plant and add to their productive capacity. But these 
causes of demand stimulation are transitory. When they 
disappear, certain industries, especially those engaged 
in making luxury articles and equipment, find them- 
selves badly out of balance with the rest of the economic 
world. 

But the preservation of a perfect equilibrium involves 
something more than a correct analysis of the market; 
it requires also a prompt reaction on the part of pro- 
ducers to changes in the character and extent of the 
market. Here again we fall far short of perfection. The 
economic machine does not operate without delay and 
friction. Our productive resources do not move with 
sufficient rapidity from one industry to another in 
response to changes in demand. (Continued on page 186) 
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THE TREND 


OF AFFAIRS 





IN THIS SECTION: Making Trains Comfortably Cool in the Summer Time (174); Taking Photographs 
in the Dark (175); A Flying Laboratory (176); A Machine to Do the Menial Mental Work of Science 
and Engineering (171); Penetrating the Depths of the Sea (172); The Longest Concrete Arch (173). 


Brain Servant 


INCE WATT contrived his wheezy steam engine 
and Faraday showed how to put electricity to 
work, man has progressed remarkably in the trans- 

fer of physical labor to machines. The next profoundly 
important advance in the mechanization process, and 
one that was suggested by Leibniz more than 200 years 
ago, is the relegation to machines of those mental proc- 
esses which are inherently mechanical, repetitive, and 
time-consuming. Such a 
statement sounds fantastic 
until one recalls the extent 
to which mechanical com- 
putation has already revo- 
lutionized business 
accounting methods. 

But most business com- 
putations are simple and 
elementary and “by no 
means represent the possi- 
ble achievements of ma- 
chine thinking. The 
scientist, the engineer, and 
the statistician are seeking 
means to the mechanical 
solution of equations more 
complex than profound, 
which require onerous com- 
putation and a waste of 
valuable time. In short, they, too, need brain servants 
to do the menial part of thinking. 

At M.I.T. a program has been mapped for supplying 
labor-saving, analyzing devices. Two machines, the 
product integraph and the photoelectric integraph, have 
been built and made available for use. And now a third, 
the most complicated and ingenious of all, the dif- 
ferential analyzer, is announced. The first of these 
machines, the forerunner of the last, has been used for 
solving Second order, differential equations. The second 
gives an approach to the integral equation and to cer- 
tain processes of statistical analysis. The differential 
analyzer, which has been called one of the most intricate 
machines ever built, also deals with the differential 
equation, for which it provides solutions in the form of 
plotted curves for specified, boundary conditions. It is 
being used for the solution of these equations of any 
order up to the sixth and of any amount of complexity 
within reason. 

Professor Vannevar Bush, 716, who developed the 
analyzer, states that it is readily possible when plates 
have been made and a schematic diagram giving sched- 
ules and connections prepared, to set up the machine 





A brain servant to do the menial part of engineering thinking: 
the differential analyzer described adjacently 


(171) 


for a given problem in a few hours. “The time necessary 
for solutions varies with the complexity of the problem 
and the precision desired and in representative cases is 
about ten minutes for each solution corresponding to 
a given set of boundary conditions. Experience is 
necessary, of course, in order to use the device effec- 
tively. This is actually one of the most attractive 
aspects of the machine; one acquires an entirely new 
appreciation of the innate nature of a differential 
equation as that experience is gained.” Aside from its 
mechanical gifts, the differ- 
ential analyzer is a triumph 
of machine design. Meth- 
ods have been incorporated 
for eliminating backlash, 
particularly a device called 
a “frontlash” unit. 

It will be noted from 
the adjacent photograph 
that there are provided 18 
longitudinal or bus shafts 
and that these can be read- 
ily uncoupled at many 
points. Along the sides of 
the device are arranged the 
main units, the integrators, 
input tables, multipliers, 
and output table, each con- 
nected to cross shafts. 

The analyzer incorpo- 
rates the basic idea of an interconnection of integrating 
units and one of its notable features is the addition of 
mechanical torque multipliers, which render the inte- 
grating units capable of carrying a considerable load. 
Large size has been preserved in order to obtain accu- 
racy of plotting of the variable coefficients and of the 
result. Various auxiliary units such as multipliers have 
been provided. A precision of one part in three or four 
thousand has been arrived at with the intention of 
achieving a somewhat less overall precision. Except in 
extraordinary circumstances, all main operations are 
mechanical with electrical devices used only for drives 
and controls. 

The differential analyzer so far represents man’s 
greatest achievement in building machines to aid him 
to do the servant work of thinking. Professor Bush, who 
has supervised the development of all three machines 
here at the Institute, envisions still other and more 
versatile machines. 

The status of physics and engineering at the 
present time, Dr. Bush has pointed out, is peculiarly 
favorable to developments of this sort. “Electrical 
engineering, for example, having dealt with substan- 
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M. 1. T. Photos 
From top to bottom: 1. A multiplier of the differential analyzer. 
2. An input table. 3. An integrator connected with a torque am- 
plifier. 4. Longitudinal shafts and frontlash units. 





tially linear networks throughout the greater part of 
its history, is now rapidly introducing into these net- 
works elements, the non-linearity of which is their 
salient feature, and is baffled by the mathematics thus 
presented and requiring solution. . . . 

“Not any one machine, nor even any one program of 
development can meet these needs. It was a long, hard 
road from the adding machine of Pascal to the per- 
forated card accounting machines of the present day. 
There must be much of labor and many struggles be- 
fore the full ideal of Leibniz can be consummated.” * 


**The Differential Analyzer. A New Machine for Solving Differen- 
tial Equations.” The Journal of the Franklin Institute, Vol. 212, No. 
4, Oct. 1931. 
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Down Below 


UBMARINE disasters and the age-old lure of sunken 

treasure have hastened the development of deep- 
sea diving apparatus within recent years. The old- 
fashioned diving suit of fabric and rubber, adequate, 
if not wholly efficient at depths of less than 50 feet, 
is of comparatively little use and even dangerous 
below 100 feet. 

Diving operations have increased with the progress 
of engineering in the construction of bridges, dams, and 
harbor works, but the conventional diving suit in most 
instances met all requirements in this work. To the 
marine engineer, the admiralty expert, and the salvage 
engineer, facing the inexorable demands of disaster, 
must go the chief credit for recent progress in diving 
operations at great depths. 

The loss of the United States submarines S-51 and 
S-4 off the Atlantic coast a few years ago not only 
showed the need for new safety devices for escape from 
sunken vessels, but focused public as well as professional 
attention on the serious need for more efficient diving 
apparatus. Both vessels lay more than 100 feet below 
the surface. 

Man’s desire to penetrate the depths of the sea is 
not new. Divers are said to have been employed to 
clear underwater barriers erected to damage Grecian 
ships at the siege of Syracuse, and history relates that 
Alexander the Great ordered divers to destroy undersea 
defenses of the besieged at Tyre. 

Among the early devices for diving was a crude form 
of the diving bell under which men worked for brief 
periods until the enclosed supply of air was exhausted. 
Later came the simple tube, one end of which the diver 
held in his mouth while the other end was supported 
above the surface by an inflated bladder. Alexander the 
Great himself is said to have once descended into the 
sea in a device called a Colimpha, the form of which 
is not known. 

Roger Bacon is reported to have invented a diving 
bell in 1250, but there is no authentic evidence to indi- 
cate the nature of the device. In 1715 John Lethbridge, 
an Englishman, developed a leather diving suit which 
held “half a hogshead”’ of air, which was sufficient for 
brief underwater operations. The inventor is said to 
have made a fortune from the device. 

Augustus Siebe might well be called the father of 
modern diving, the genius of submarine tailoring. In 
1819 he invented an open diving suit, fitted with a 
metal helmet and supplied with air under pressure, 
which kept out water as long as the diver remained 
upright. The principle was the same as that by which 
the diving bell operates. Later he improved his suit by 
closing it entirely and providing an air supply by hose 
to the helmet. An exhaust valve permitted it to escape. 
The present-day, conventional diving suit is but an 
improved model of Siebe’s second design. 

In order to penetrate the great depths where the 
pressure is high, the diver who uses the conventional 
suit of fabric and rubber must be subjected to an air 
pressure equal to that of water in which he works. 
It is in this high air pressure within the diving suit that 
one of the great hazards of undersea operations lies. 
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Whatever the air pressure is within the suit, 
it is transmitted to the body of the wearer, 
being distributed to the tissues and blood 
vessels, which become saturated with ni- 
trogen. This is due to the fact that a gas 
in contact with a liquid on which has it no 
chemical action is absorbed by that liquid. 

The fact that the diver’s body becomes 
saturated with nitrogen has no ill effect 
until he begins to ascend. The reaction 
then is exactly the same as when a cap is 
removed from a bottle of carbonated water 
and gas bubbles to the surface. The ni- 
trogen bubbles in the blood stream and, 
unless the diver is raised very slowly, this 
process becomes so rapid that it causes 
great pain in the muscles and joints, and 
produces what is known to the diving 
profession as “bends.” In extreme cases 
it causes death. For this reason divers must 
ascend very slowly, and for their welfare 
modern diving operations require that they 
be placed in decompression chambers as 
soon as they reach the surface. In these chambers divers 
are slowly accustomed to normal atmospheric pressure. 

Thus it will be seen that diving under high air pres- 
sures makes operations both slow and hazardous. The 
ideal for a diving suit, then, is a device in which the 
diver may be supplied with air at normal pressure, 
regardless of the depth at which he works. Several 
armored diving suits designed to withstand the pres- 
sures in deep water have already been developed and 
successfully used. Another improvement in more recent 
diving apparatus of this type is a self-contained supply 
of air carried in tanks attached to the suit. This inno- 
vation does away with the necessity of supplying air 
through a hose from the tender-ship, and makes it 
much easier for the diver to move about on the bed of 
the sea. In devices of this type the only connections 
between the diver and his ship are a light lifeline, 
telephone, and electric light cables. 

A few years ago Professor Elihu Thomson, Life Mem- 
ber of the Institute’s Corporation, suggested that 
helium gas be used in the place of nitrogen in the at- 
mosphere supplied to divers in deep-water operations. 
Helium has a solubility in water nearly 40% less than 
nitrogen, and in exposure to compressed air nearly 
40% less gas will be dissolved in the watery parts of 
the body. Helium also will escape from the lungs much 
more quickly than nitrogen during the decompres- 
sion period and thus the diver may ascend faster. Ex- 
periments with the mixture suggested by Dr. Thomson 
have proved successful. 

Divers working in rescue operations on the sub- 
marine F-4, which sank off Honolulu several years 
ago, reached the unprecedented depth of 275 feet in 
ordinary diving suits. This heroic work was slow and 
arduous, and the greatest care was necessary in the 
decompression of the men. 

The first of the self-contained diving suits was 
developed by H. A. Fleuss about 50 years ago. Later 
he and R. H. Davis designed another suit providing air 
by means of regenerating drums. This was the first 
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Wide World 


Building the George Westinghouse bridge in East Pittsburgh. The new bridge con- 
sists of five reinforced concrete arches, the central arch having a span of 460 feet 


the longest concrete arch yet built in the United States 


time that a diver had been entirely independent of a 
supply of air from the surface. A device on this early 
suit caused the air which had been breathed to pass 
through caustic soda, which took up the carbonic acid 
and thus purified it. In this suit a diver found it possible 
to reach a depth of 150 feet. 

The most recent of diving chambers, for these devices 
are chambers rather than suits, are built of steel or of 
steel and aluminum. Some of them have huge, flexible 
joints and most of them carry their own independent 
air supply. Divers working in these chambers breathe 
air at normal atmospheric pressure, may be raised 
and lowered quickly, and suffer none of the ill effects 
produced by high pressures. 

The divers now working to recover the $5,000,000 in 
gold which lies in the S. S. Egypt, sunk off the coast 
of France in 1922, are working regularly at a depth 
of 396 feet. Two types of diving chambers are being 
used in this undertaking, which is being carried out 
from the Italian salvage ship, Artiglio IT. One is simply 
a steel observation shell fitted with heavy windows 
from which a diver may direct operations by telephone. 
The other is a huge metal chamber with jointed arms 
and legs. In this type the diver, operating steel pincers 
at the ends of the arms, can aid in the underwater work. 

The descent to the S. S. Egypt, while the greatest for 
actual salvage operations, is not the furthermost depth 
to which man has descended into the sea. William 
Beebe, the undersea explorer, designed a steel sphere 
equipped with heavy glass windows in which he was 
lowered to a depth of 1,400 feet for the purpose of 
studying the fishes and flora of the South Atlantic. 
Beebe’s sphere has been used regularly for observations 
and photography at depths of more than 400 feet. 
These recent developments but indicate the possi- 
bilities for future progress in exploration and salvage 
on the bed of the ocean. What has already been ac- 
complished seems to open the way for still further im- 
provements which will make it possible to do useful 
work in the unplumbed depths of which man has but a 
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superficial knowledge. Fulfillment of Jules Verne’s vision of ‘‘ 20,000 
Leagues Under the Sea” has already come within the compass of 
probability. 


Train Comfort 


AST spring when the Baltimore and Ohio Railroad introduced the 
first completely air-conditioned train, the public’s response was 
immediate and convincing. Executives of the railroad reported that 
passenger traffic on the air-cooled train (the Columbian, between 
Washington and Jersey City (New York) increased 600%. 

The success of this venture points definitely to a widespread appli- 
cation of air-conditioning systems to railway passenger equipment. 
Besides the 46 cars equipped by the B. & O. last summer, five air- 
cooled dining cars have been placed in service by the Pennsylvania 
Railroad, and the Boston and Maine, experimenting with one day 
coach completed in September, found it so popular that parlor-car 
passengers forsook their Pullman chairs to crowd into the ice-cooled 
coach. The London and North Eastern Railway is apparently follow- 
ing suit, having announced the installation of combination heating 
and cooling systems on carriages for certain first-class trains, and at 
the Colonial Exposition in Paris this summer, the Paris-Orleans 
Railroad Company exhibited second-class car number B*y fi 5078 
equipped with an air-cooling plant. 

Although little has been said about it, the Pullman Company has 
also built air-conditioned cars, and they are now being tested in all 
parts of the country. Three systems are being tried by the company: 
(1) with mechanical refrigeration (similar to that used by the B. & 
O.); (2) with ice as the cooling agent (used by the B. & M.); (3) with 
a water-spray device. It has also begun experiments with a steam-jet 
system. In fact, the method of cooling cars by steam seems one of 
the most promising. The Carrier Engineering Corporation has dem- 
onstrated a steam-vacuum cooling method, and reports that the 
steam requirement for cooling the car in summer is considerably less 
than that needed in winter for heating. It is claimed, therefore, that 
the locomotive steam load is not increased. 

It would be a difficult and dangerous thing, however, to discrim- 
inate with respect to these various systems at the present time. Each 
has its own vociferous protagonists, and doubtless each has its own 
peculiar advantages. It would seem reasonable, nevertheless, that 
those systems which can circulate warm, clean, conditioned air in 
winter as well as cool air in the summer will be the most practical 
because of their all-year-round usefulness. 

The following temperature reductions reported for various cooled 
cars indicate the results obtained by the various systems: 


Outside Temp. of non-cooled Temp. when 


temperature cars cooled 
Paris-Orleans Railway.. 93.2° F. 95° 83.3° 
Pullman Jacksonville... 104° 99° 82° 


The B. & M. reported that conditions in its coach on September 9 
and 10 were maintained at an inside temperature of 12° to 14° be- 
low the outside temperature and 14° to 19° cooler than conditions 
existing in other cars on the train. 

The mere fact that it is feasible to supply a railway car with an 
air-conditioning plant is remarkable enough, especially when it is 
recalled how bulky and space-consuming such systems are in build- 
ings. More remarkable still is the fact that light, compact systems 
are being designed which will operate so economically that they will 
add little to the cost of traveling. The art of air-conditioning is just 
coming into its own, and the next few years will see an enormous 
multiplication of its uses, not the least of which will be the widespread 
air-conditioning of residences. 
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A Glass Eye Sees New Horizons 


ie FRARED photography, which has made it possible for the camera to 
see and register images by light invisible to the eye, is literally extend- 
ing the horizon in long-distance photography. Photographic plates sensi- 
tive to the long light waves in the infrared region of the spectrum were 
made as early as 1870, but modern research has developed dyes which 
open new opportunities in this branch of photography. 

With the new infrared-sensitive plates it is now possible to photograph 
mountains and cities hundreds of miles away and entirely hidden from 
human vision by the blanket of haze which hangs above the earth. This 
atmospheric barrier, impenetrable to visible light waves, has only a slight 
effect on the penetration of the infrared waves. Astronomers welcome this 
new development in photography as an aid to the study of celestial bodies, 
and there is every indication that it will have important commercial 
applications. 

Spurred to intensive research by the approach of an important astro- 
nomical event, Captain W. de W. Abney, an English army engineer, 
developed in 1870 a photographic emulsion that was sensitive to infrared 
light. It was made especially for the British astronomical expeditions 
which set out to witness the transit of Venus in 1874, and proved suc- 
cessful. Abney’s formula, however, has never been reproduced, so far as 
known. The dyes now used in the infrared emulsions are of modern origin, 
and more efficient than those used by this earnest worker of 60 years ago. 
The excellence of Abney’s emulsion is indicated, however, by the fact 
that the limits to which he extended the vision of the photographic plate 
were not again reached until 1926, when the dye neocyanin was found to 
be sensitive to light in the infrared region of the spectrum. The first major 
astronomica] feat with color-sensitive plates was a map of the infrared 
region of the solar spectrum, made by Abney soon after he had worked out 
the formula of his emulsion. 

The recent developments in infrared photography concern emulsions 
which make possible photographs at very short exposures. Infrared sensi- 
tive plates requiring long exposures have been used by astronomers.for 
some years to photograph the spectra of bright stars. The production of 
more sensitive plates is expected to make possible studies of stars which 
are either so far away or give off so little light that the old form of plate 
will not register them. 

A decade ago photographs of the Yosemite Valley were made from Mt. 
Hamilton in California, a distance of 120 miles. The plates used in this 
experiment were sensitive to infrared rays which, however, were com- 
paratively near the visible spectrum. 

The most spectacular evidence of the possibilities in this field of photog- 
raphy are the photographs made by Captain A. W. Stevens, head of the 
photographic branch of the United States Army Air Corps. As early as 
1929, Captain Stevens made a photograph of Mt. Ranier from an airplane 
227 miles from the snow-capped peak (reproduced in’ The Review for 
January, 1930). This photograph was a “blind shot”’ because the eye of 
the observer could not penetrate the haze present in the atmosphere at all 
times. Captain Stevens made the photograph by compass bearing and the 
result was a clear-cut picture of the Cascade Range and Mt. Ranier. 

Since that time Captain Stevens has made a photograph in South Amer- 
ica clearly showing the great Andean peak of Aconcagua at a distance of 
310 miles from the camera’s lens. In this remarkable photograph the line 
of haze over the pampas is curved, indicating the form of the earth, and it 
may be said that for photography of this type the only limit to the range 
of thé camera is that fixed by the curvature of the earth. It would be quite 
possible on a clear day to make a photograph of the City of Detroit from 
an airplane flying at an altitude of 20,000 feet above Dayton, Ohio. 

Infrared photographs are taken by placing a color filter over the lens so 
that the visible light, so necessary in other forms of photography, is 
entirely absorbed. Only the invisible waves of the infrared pass through 


the lens. 
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Eastman Kodak Company 


Photograph taken with infrared light. To the human eye the room was completely dark. As described below the group photographed was made 
up of members of the National Research Council’s tour of industrial laboratories 


Recently Dr. C. E. K. Mees, Director of the Eastman 
Kodak Research Laboratory, demonstrated that it was 
possible to take a photograph in complete darkness. 
This was accomplished by placing 16, 1,000-watt electric 
lamps in a booth provided with a filter which permitted 
only the infrared light to pass. The special infrared 
sensitive plate used for this photograph was hypersensi- 
tized with ammonia and the exposure was one second. 
The group in this photograph included President Comp- 
ton and Professor Dugald C. Jackson, Head of the De- 
partment of Electrical Engineering, who were members 
of the National Research Council’s tour of laboratories. 

Infrared photographs are of somewhat different 
appearance from the conventional picture. The sky, 
usually blue in nature, appears dark in the infrared 
photograph because sky light contains very little in- 
frared. Foliage in direct sunlight reflects infrared 
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strongly and therefore appears almost white, although 
detail is not necessarily lost. The reason that infrared 
light makes it possible to take photographs at great 
distances is that light of this wave length, which is 
much longer than the waves of visible light, is not easily 
scattered by haze or dust. Visible light, which is rich in 
blue, however, is quickly scattered by dust or moisture 
particles. This fact has already led to studies of the 
penetrating power of infrared light in heavy fog, a field 
which holds much promise. 

As The Review goes to press an announcement comes 
from Dr. (“‘Eastman Kodak”) Mees that photographic 
plates sensitive to ultraviolet light, at the other end 
of the spectrum from infrared, will shortly be made 
commercially. 






M.I. T. Photos 


T. flying laboratory, which is being used in a program of research to 


ledge for weather forecasting. Under the left wing of the plane may 








be seen the meteorograph, an instrument for automatically and continuously record- 
ing temperature, barometric pressure, and relative humidity. Left: Associate 
Professor C. G. A. Rossby in charge of the Institute’s work in Meteorology, Dr. 
K. O. Lange, in charge of the flying laboratory, and Associate Professor Daniel C. 
Sayre, °23, who pilots the plane in daily flights to a height of more than 17,000 feet 
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The Alchemy of Prague 


r VHE name of Prague, like the name of the city of 
Bagdad, had seemed to me to be the name of an 
almost legendary place of romance and mystery. 

The first building to catch the eye when we came out of 

the hotel was the great pile of stone with a four-cornered 

dome, which stands in a dominating position at the 
head of the principal street, Vaclavski namesti, and 
carries across its front in shining gilt letters the legend, 

Museum Regni Bohemiz, the Museum of the Kingdom 

of Bohemia. So we were in Bohemia after all, the luscious 

vintage of Plzen further to prove it. 

The capital of Czechoslovakia indeed proved to con- 
tain all of the fascinating things that are traditionally 
associated with it, but we found it also to be a modern 
city of nearly a million inhabitants, busy with its own 
affairs and with affairs which matter in the commerce 
of the world. Two professors of Charles University 
showed us the sights, professors respectively of chem- 
istry and physics in a university which was founded in 
1348. We were driven in an automobile of Czechoslovak 
manufacture, and we saw many similar cars in the 
streets. We saw a new large building, in the business 
section of the city, devoted entirely to Czechoslovak 
shoes. The owner of the building and manufacturer of 
the shoes hopes, we were informed, to make the whole 
world his market. He already supplies shoes to a large 
part of middle and eastern Europe, and offers serious 
competition to American manufacturers. The most ex- 
pensive shoes sell for 100 crowns, or about three dollars. 

Traffic signals shone near buildings which had stood 
for three or four centuries or longer, and Vaclavski 
namesti at night was as bright as Broadway with col- 
ored electric signs of neon, argon, and uranium gas. 

We had seen in the New York Public Library the 
painting, by Vaclav Brozik, which represents Rudolf I, 
King of Bohemia, visiting the laboratory of his alchemist 
in the company of the 
ladies and gentlemen of the 
court, who constitute a 
group of interested spec- 
tators. The venerable al- 
chemist, John Dee, is dem- 
onstrating an experiment 
while his assistant, Edward 
Kelley (with a broad- 
brimmed hat) stands be- 
hind his shoulder and 
wears an expression which 
suggests that he has de- 
ceived the credulous alche- 
mist and, through the al- 
chemist, the King. Rudolf 
was a great patron of al- 
chemy and of other forms 
of magic and science. We, 





An old Bohemian alchemical laboratory as reproduced in the 


Czechoslovak Technical Museum 
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of course, wished to see the places which have figured 
in the tales about him. We were invited to the theater 
where, as it happened, we saw him on the stage in a 
play called ‘“‘Golem,” a satire on a recent novel which 
deals with the artificial man, Golem, which, or who, is 
supposed to have been created by the alchemist, 
Rabbi Levy. 

John Dee came to Prague in 1583, a sort of ambassa- 
dor extraordinary from the court of Queen Elizabeth. 
He was a learned and distinguished man, entitled to 
the respect of the King, and was no doubt given a 
laboratory within the castle itself. He was accompanied 
to Prague by Edward Kelley, who seems to have been a 
crook and adventurer, and who succeeded in convincing 
Dr. Dee that he possessed the secret of the transmu- 
tation of the metals. Dee returned to England in 1589, 
but Kelley died in Bohemia, for he was not successful 
in demonstrating his alchemical skill to the King. 
Count Rosenberg offered Kelley more money for his 
services than Rudolf had been paying him. Kelley left 
him but Rudolf captured and imprisoned him in the 
Castle of Krivoklat, about 40 kilometers from Prague 
near Plzen, under circumstances in which he had abun- 
dant leisure for the preparation of gold. Kelley died 
from injuries received while trying to escape. 

Rudolf housed his less important alchemists in a 
row of little houses which still stand along Gold Alley 
behind the Castle at Prague. The old alchemical fur- 
naces are now used for cook stoves. The land behind the 
houses slopes away precipitously to a deep moat. At 
the ends of the row of houses are towers, parts of the 
ancient fortifications, which are connected by a covered 
passageway running along the roofs. The tower which 
is nearer the Castle is the Hunger Tower, where tortures 
were inflicted. 

The Czechoslovak Technical Museum, which is 
situated on the hill near the Castle, contains a fine 
reproduction of an old Bohemian alchemical laboratory. 
The exhibit was arranged 
by Zachar, a brewer of 
Plzen, who has made a 
hobby of Bohemian al- 
chemy and has written sev- 
eral books on the subject. 

In the play which we 
saw, Rudolf was supposed 
to have stolen Golem from 
Rabbi Levy, but he did 
not know the formula 
which would start the ar- 
tificial man into action or 
which, if he were in action, 
would stop him again. 
Though the language was 
Czech, many of the inci- 
dents were very amusing. 
In one act the scene was in 
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the Hunger Tower and the alchemist was tortured by 
being hung up by his long beard. In the next act, he 
appeared with his beard trimmed to scarcely a handful. 
In another scene, the alchemist was barely visible on a 


darkened stage, tending his fire and muttering magic © 


incantations. He summoned up spirits out of the 
blackness, for the chorus was dressed in black and in- 
visible costumes which had evidently been streaked 
with fluorescent paint and the stage was suffused with 
invisible ultraviolet light, which developed the fluores- 
cence of the designs, producing a weird effect. 

Before leaving Prague we visited the old Jewish 
cemetery, where we paid our respects to the memory 
of Rabbi Levy. The cemetery has been in use from the 
Ninth to the Eighteenth Century, a strange place such 
as Doré might have pictured. Burials have been made 
five deep, but the stones which marked the earlier 
burials have been kept on top along with the later 
stones, and the whole place at present is so closely packed 
with standing stones that there is hardly foot room 
between them. Scrawny trees, 10 or 12 feet in height, 
and leafless at the time of our visit, grow in such 
space as they can find. A sarcophagus made of slabs 
of sandstone stands over the grave of Rabbi Levy, its 
top a sort of pitched roof made of two slabs and its 
front another slab standing higher than the rest of the 
structure. Through the space between the two slabs 
we saw what looked like scraps of waste paper, but 
were informed that messages to the spirit of the Rabbi 
had been written upon them. Pebbles had been placed 
on the top of the front stone in accordance with an- 
cient custom. I added another, but was told that mine 
would have no efficacy because I had not brought it 


from America. 
TENNEY L. Davis 


English University Gossip 
OUR correspondent has stuck assiduously to his 
work at Cambridge University, like a good boy, 
and finds the appointed time for his letter coming 
around without any particularly thrilling incidents to 
report. The present document will, therefore, be devoted 
to gossip chopped pretty fine, in compensation for 
which next month’s budget of news, gathered together 
during his peregrinations on the Continent, will be 
characterized by a plethora of undigested material. 
Armistice day has come and gone, and the efforts 
of the undergraduates to collect money for disabled 
veterans took the form of a carnival that put me in 
mind of the late-lamented Technology Circus. After 
the vanguard of kilted poppy-sellers had extracted the 
first installment of our contributions at our own door- 
steps, we proceeded into the city, to be met at the gate 
of each college by importunities for largesse in the 
form of pennies, to be placed in a row on the curbstone. 
Some of these rows were of surprising extent. There 
were also dart-throwing contests, fortune-telling booths, 
scales for weight-guessing, and all the features of the mid- 
way of a country fair. The Market Hill was the scene 
of a bull fight — synthetic —- and around the square 
passed in solemn pomp the equipage of the King of 
Ruritania, escorted by a local militia armed with golf 
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clubs. The grave of the dead nineties yielded up its 
ghost, and pre-Noachian motor cars vied with penny- 
farthing bicycles and five-passenger tandems. The sums 
realized were quite considerable, and I, for one, can tes- 
tify to the centrifugal tendencies of the smaller coinage. 
Littlewood’s conversation class terminated the other 
day in a discussion of priority, author’s responsibility, 
and the other personal sides of scientific activity. 
The question arose of the responsibilities of the author 
of a fellowship dissertation, written in good faith, and 
brilliant in execution, who discovers, subsequent to its 
submission, a ruinous blunder in an early stage of the 
work. Another matter that came up was that of the 
withdrawal from publication of a work independently 
conceived, but anticipated by a paper published after 
its conception. Here Landau seems to have the most 
austere code as far as he himself is concerned, and has 
suppressed papers already in proof. A third point raised 
was the possibility of concerted log-rolling by a mutual 
admiration society. It was claimed, I think with justice, 
that if three well-known mathematicians were to 
sponsor a hoax by founding a purely fraudulent branch 
of mathematics, with a logic of its own, they would 
referee one another’s papers in the natural course of 
events, and the hoax would be completely successful. 
Hardy and Littlewood are much struck by the high- 
brow mathematics used by the Bell Telephone people 
in the States. It was Campbell’s table of Fourier trans- 
forms that started Hardy and Titchmarsh on their 
paper on Self-Reciprocal Functions. This served to 
renew interest in transformation theory in this country, 
and the January meeting of the London Mathematical 
Society is to be devoted to a discussion of the subject. 
Your correspondent is to open the discussion. 
Americans are considerably in evidence about here. 
Carlitz is doing good work in number theory, our old 
friend, Watt H. Ingram, formerly of the M. I. T. 
Mathematics Department, is developing a new theory 
of electrical machinery, and Bissonette of Trinity Col- 
lege, Hartford, has had brilliant success with his inves- 
tigations on the effect of light on the sexual cycle of 
birds and mammals. Millikan’s son is working in zoélogy, 
and his father was here the other day to visit him. 
Littlewood was showing Carlitz and myself a difficult 
traverse at the base of one of the pillars in the cloisters 
under Trinity Library, and there we were standing in the 
gloom in various undignified attitudes, sans coats, when 
Millikan came along, asking his way to his son’s quarters. 
We didn’t know that he was on this side of the world. 
I should have gone to Oxford to collect more material 
for this note, were it not for the fact that mathematical 
activity at Oxford is at present at a low ebb. With 
Hardy gone and Titchmarsh not yet arrived, almost all 
the analysis work is carried on by one man. Of course, 
Milne’s astrophysical work is extremely interesting. He 
gave us a lecture here, and has developed a two-phase 
model of a star, that seems to find a niche for most of the 
observed sorts. G. I. Taylor seemed most enthusiastic. 
Your correspondent has been pressed into duty for 
lectures on Generalized Harmonic Analysis next term, 
and will-be able to report how a Cambridge class ap- 


pears from across the lecturer’s desk. 
NorBeErRtT WIENER 























VISITING COMMITTEE REPORTS 


On the Departments of Aethitctes and Hygiene 


A T the request of the Executive Committee of the M.I. T. 

Corporation, The Review publishes as they are re- 
leased the reports of the Visiting and Advisory Committees 
on the several departments of the Institute. 

Visiting Committees, by way of explanation, are com- 
posed entirely of members of the Corporation itself, and it 
is their function to contribute to the understanding and 
codperation existing between the Corporation and Faculty. 
Advisory Committees have as their membership not only 
Corporation members but leaders in technology and in- 
dustry not otherwise connected with the Institute. These 
Advisory Committees affect a liaison between outside 
industry and the teaching and administrative staffs 
of the Institute. 

Last month The Review presented a combined Visiting 
and Advisory Committee Report on the Department of 
Electrical Engineering. Below are presented two Visiting 
Committee Reports, the first on the Department of Archi- 
tecture, the second on the Department of Hygiene and the 
Infirmary. 


The Department of Architecture 


\ 71TH Professor Emerson absent for the entire 
year [1930-1931] from the school on his sab- 
batical, the Department has been in charge of 
Professor Harry W. Gardner, ’94, who has handled the 
situation with good judgment and wisdom. No innova- 
tions or changes have been attempted on account of 
Professor Emerson’s absence and the school has run 
quietly and satisfactorily. 

The enrollment has continued about up to the limit 
that the staff and building can care for (about 270 
students). It is interesting to note that the American 
Institute of Architects is agitating the question of 
fewer students in architectural schools, because at 
present too many are turned out to fill the vacancies 
in the profession. “Fewer and better students” is 
the plea of the profession. 

To this we may answer that Technology has been 
caring for this matter by 

(1) the stiffening of entrance requirements; 

(2) the increase in tuition; 

(3) lengthening the architectural course from four to 
five years; 

(4) weeding out the poor students throughout the 
four years. 

The number of outside prizes won by students during 
the last year is less than usual. The Boston Society of 
Architects prize was won by Frederic A. Pawley, ’30, 
and an alumnus, Carney Goldberg, °28, was the 
winner of this year’s Rotch prize (a European traveling 
scholarship). 

Professor Emerson has now returned and is actively at 
work in the Department. Professor Carlu is on a three 
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months’ leave of absence and his place is to be taken 
by Professor Camelot of Paris. Professor Camelot comes 
highly recommended. He has been logist Prix de Rome 
and it is possible that this temporary change in Design 
heads may be of real value to the Department. 
Respectfully submitted, 

A. FarweE uv Bemis, ’93 

Tuomas C. Desmonp, ’09 

A. LAWRENCE LOWELL 

Harry J. Carison, 92, Chairman. 


Hygiene and the Infirmary 


T IS interesting to note the increased use of this 
Department by the students, the Faculty, and the 
employees of the Institute. In 1928, approximately 
19,000 patients were treated; in 1929, 24,000; in 1930, 
28,118. This is partly due to the increase in numbers 
of students in the dormitories, but perhaps as much to 
the increased familiarity of all with the work of this 
Department. We cannot expect that this proportional 
increase will continue. 

The annual examination of over 3,000 students is 
now taking place. Eight physicians are working at these 
physical examinations and entering those of underweight 
into a special nutrition class. This class had 33 members 
this last year and gained, on the average, almost six 
pounds per man. 

Twenty-two men have received special investigations 
in regard to nose and throat. A number of students are 
suffering from troubles of heart, blood pressure, al- 
bumen, and colds, and here 181 men have had group 
lectures on their own particular trouble. These talks 
have been supplemented by personal conferences and 
examinations. 

The Infirmary proper has been very busy at times 
during the year and particularly so during the heavy 
grippe period, when 26 beds were filled, using the 
emergency ward and the solarium, as well as all the 
main hospital rooms. 

The Infirmary needs an additional room for the 
nurses’ lockers, dressing, and toilet purposes; the space 
intended for this purpose has been taken by the De- 
partment of Biology. 

A study has been made of conditions at the boat- 
house, and it will result in a more careful heart and 
kidney examination of intending rowers, as well as a 
check on all men before and after their daily exercise. 

In general, the work of the Department of Hygiene 
and the Infirmary is carried on most effectively under 
the able guidance of Dr. George W. Morse. 

Respectfully submitted, 
WituraM R. Kags, ’92 
WiuraM S. Forses, ’93 
Harry J. Carson, 92, Chairman. 
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Annual Alumni Dinner 


™ EN thou ought of the Annual Dinner?” 

K Like the maiden who was thrice demure as a 

cover for her eagerness, many shy alumni 

have gingerly broached this question, and now it can 
be answered. 

The Annual Dinner of the Alumni Association is 
scheduled for the evening of Saturday, February 6, at 
6:15. It is to be held as it was last year in the main 
ballroom of the Hotel Statler, Boston. 

Preceding the dinner there will 
be a reception affording alumni and 
their guests an opportunity to meet 
the officials of the Institute. The 
reception and dinner is opened to 
women guests and wives as it was 
last year. The Committee on Assem- 
blies, in fact, urges alumni and 
alumnae to come accompanied. 
There is to be a dance immediately 
following the dinner. 

Among the items on the program 
will be an exhibition of interest 
to friends and alumni of the Insti- 
tute, a speech by President Comp- 
ton on the “Institute’s Educational 
Policy,” and another by Dr. Allan 
Winter Rowe, °01, on “Under- 
graduate Activities and Student 
Life.” 

Descriptive material as well as ticket applications 
will be sent shortly to all alumni within reach of 
Boston. Formal dress will be in order. 


155th Alumni Council Meeting 


WO votes of major importance were taken at the 

Alumni Council meeting in Walker Memorial on 
November 30. The first of these was to accept the report 
of the Reorganization Committee which has been ac- 
tively at work for a period of more than two years. The 
second was to instruct the Nominating Committee to 
submit this spring to the Alumni Electorate only three 
names to fill the three vacancies on the Institute’s 
Corporation. 

The report of the Reorganization Committee, after 
reviewing in great detail the results of the questionnaire 
sent to all former students of the Institute last summer, 
presented the following conclusions and recommenda- 
tions: 

“After due consideration of the results of these 
questionnaires, the earlier comments of individual 
alumni and alumni groups on the several committee 
reports which have been offered in the past few years, 
and with a careful analysis of the several factors which 
operated to bring this Committee into being and define 





the scope and character of its work, your Committee 
feels that certain conclusions are warranted. 

“First, the earlier complaint of a disenfranchisement 
of the alumni group as a whole would seem to be an 
individual reaction rather than a true expression of 
opinion of the group of former students. In a matter 
touching their interests so nearly and offering them 
every opportunity to take over the full conduct of the 
affairs of the Alumni Association, but 8% of the total 
number and but 40% of the equivalent group usually 
replying on the annual ballot for officers of the As- 
sociation and for Term Members 
of the Corporation have had the 
interest to put themselves on record. 
Those replying constitute but a 
small numerical fraction of the 
group who pay dues to the Alumni 
Association. The question of a general 
nation-wide dissatisfaction would seem 
to be answered in terms that cannot be 
mistaken. 

“Second, the present system of 
electing men for nomination as Term 
Members to the Corporation is un- 
satisfactory to alumni and Cor- 
poration alike. The substitution of a 
three-candidate ticket to be formu- 
lated by a nominating committee 
which shall derive from the alumni 
body as a whole would seem to be 
definitely a method of choice thor- 
oughly acceptable to the small number of alumni who 
have placed themselves on record in this connection. 
Your Committee feels certain that the nomination of 
three rather than nine candidates is, for many reasons 
which need not be canvassed here as they are familiar 
to all, the course which is preferable. Equally, your 
Committee is mindful of the potential difficulties of 
organizing a nominating committee which shall be 
elected by sectional groups of the entire alumni body. 
The disappointing and non-representative character of 
the response to this questionnaire raises the grave 
question as to how far a nominating committee deriv- 
ing from general suffrage is to be regarded as more 
representative than is the present nominating commit- 
tee which derives in part, at least, from directly elected 
representatives of every class in the Institute and in 
smaller part by the directly appointed representatives 
of the several local clubs. As, however, the present 
method of composing the nominating committee has 
been a principal basis for the hostile criticism offered 
to the existing system, it seems wise to your Com- 
mittee to make an effort to embody the general idea 
of a national nominating committee to carry out the 
important function of providing Term Members for the 
Corporation. To avoid any final commitment until 
the plan has had adequate trial, your Committee con- 
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siders the formulation of a tentative plan which can be 
put into force for a limited stated term of years which 
can then be evaluated on the basis of actual perform- 
ance for final confirmation or discontinuance. 

“Third, inasmuch as the appointment of an Alumni 
Director is disapproved by the Corporation and is a 
question upon which the alumni body would seem to be 
nearly equally divided but with a slight dominance of 
approval of the present system, your Committee feels 
that the appointment of an Alumni Director may suit- 
ably be dropped from further consideration and the 
present method of operation confirmed. 

“Fourth, the policy of conduct of The Technology 
Review would seem to be the one question upon which 
an overwhelming majority of the alumni are in hearty 
accord. That this should be so is not surprising in view 
of the outstanding record made by this journal during 
its more recent years of operation. 

“Fifth, your Committee considers the plan whereby 
the alumni body be constituted of (a) full members, 
to be designated as ‘Members,’ who are either graduates 
of M. I. T. or such non-graduates as shall be elected to 
membership as at present, and (b) associate members 
who shall be those students such as those of the earlier 
Army and Navy schools or similar groups who shall be 
elected to such a degree of affiliation under conditions 
which shall be established and incorporated in the work- 
ing instrument of the Association. 

“Sixth, inasmuch as the continuance or disbandment 
of the Technology Clubs Associated is a matter of pri- 
mary concern only to the local club in its association 
with other local clubs, your Committee feels that this is 
a matter which can be properly and appropriately set- 
tled only by the action of the body in question itself. 
It would call attention to the fact, however, that the 
discontinuance of The Technology Clubs Associated 
will increase very materially the difficulties of operation 
of the composition of a nominating committee through 
the suffrage either of the entire group of former stu- 
dents or of the Alumni Association.” 


SUMMARY 


“Your Committee recommends: 

1. That that portion of the Constitution dealing with 
the election of candidates for nomination as Term Mem- 
bers of the Corporation to that body be suspended for 
a limited term of years, the exact number to be decided 
on subsequently, and 

2. That a plan be devised which will permit of the 
election of candidates for Term Membership by a nomi- 
nating committee which itself shall be elected on a 
geographical or similar basis by the Alumni Association 
operating as a whole or in sectional groups. 

3. Further, that this nominating committee shall 
conduct its work largely or entirely by correspondence 
and in camera and that it shall have final power to 
present the names of three candidates and three only 
to the Corporation for the action of that body. 

4. That the Association continue to function with an 
Alumni Secretary who shall attend to routine matters 
and correspondence as at present, and 

5. That consideration shall be given to an expansion 
of the program now in force whereby a variety of speak- 
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ers shall be sent to local clubs to present to the members 
of the latter matters pertaining to the Institute of 
interest to them. 

6. That the Alumni Association consist of two grades; 
namely, ‘Members’ who shall be either graduates, who 
attain this status automatically on graduation, or 
former students who shall be elected under substantially 
the conditions which obtain at present, and ‘ Associate 
Members’ who shall be elected from the group of former 
students at the earlier Army and Navy schools or sim- 
ilar groups which at some future time may come into 
being. 

“Your Committee presents this material for your dis- 
cussion, consideration, and action. In order to facilitate 
the latter it recommends, finally: 

7. That a Committee with power be appointed by the 
President to realize such portions of this report as re- 
quire changes or suspensions in the existing constitu- 
tion and by-laws of the Alumni Association and to 
formulate plans embodying such other recommendations 
as do not affect immediately and directly these working 
instruments.” 

In accepting this report the Council at the same time 
voted that the President be empowered to appoint a 
committee to put the report’s recommendations into 
effect. This the President did and included on this Con- 
stitutional Committee Allan W. Rowe, ’01, Harold B. 
Richmond, °14, Donald G. Robbins, ’07, Francis J. 
Chesterman, ’05, Francis E. Stern, °16, and Samuel 
C. Prescott, 94, as chairman. 

Despite the weighty consideration that it neces- 
sarily gave to this report, the Council meeting had 
its lighter moments. Charles W. Aiken, ’91, recently 
returned from Australia, was required to pinch hit as a 
salad orator and he dwelt at length on a marvelous in- 
sect (or maybe it is a worm) that is found in the southern 
hemisphere (of Aiken’s brain). This animal lives in a 
cellophane cell that is suspended from the branches of 
trees and is equipped with electric headlights. Hanging 
from it are fish lines on which are placed at intervals 
attractive drops of nectar to serve as bait for the in- 
sect’s prey. Mr. Aiken also told of the eating customs 
which had come to his notice and described a very in- 
genius knife which could be used either as a split knife 
for eating whole peas or as a whole knife for eating 
split peas. A safety combination spoon was another 
interesting tool which he found. This had a filtering 
arrangement enabling it to distinguish between various 
kinds of soup. 

The Secretary reported that Robert C. Ashworth, 
Jr., 25, had been elected the new representative of the 
Fall River Club and that D. L. Rhind, Assistant Bursar 
of the Institute, had been made a regular guest. 

After Mr. Ashworth’s presentation at the Council, 
Samuel C. Prescott, 94, presented resolutions on the 
death of Dr. Stratton, and C. Frank Allen, ’72, on the 
death of Howard A. Carson, ’69. 


Institute’s Property on Boylston Street 
perty i 


OGERS Building on Boylston Street, the center 
of the old Institute in Boston, is now the head- 
quarters of the Department of Architecture, while the 
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Walker Building on the western side of Rogers is now 
being used by Boston University although it is still 
owned by the Institute. 

The land on which both of these buildings stand was 
granted to the Institute by the Commonwealth of Mas- 
sachusetts in 1861. The grant specified certain restric- 
tions. Everett Morss, ’85, Treasurer of the Institute, 
has had the legal firm of Rackemann, Sawyer and 
Brewster prepare a report on the acts and resolves of the 
general court relating to the M. I. T. and on the title 
and restrictions of the Boylston Street Property. Below 
are presented excerpts from the latter report: 

“The Commonwealth of Massachusetts, by chapter 
183 of the Acts of 1861, granted to the Institute the 
westerly two-thirds of the square in Boston bounded 
by Berkeley, Boylston, Clarendon, and Newbury 
Streets, subject to the restrictions that not more than 
one-third of the land should be built upon and that the 
land should never be sold but should be kept as an open 
space or used by the Institute for its educational pur- 
poses. The easterly one-third of the square was at the 
same time granted to the Boston Society of Natural 
History. 

“The rights of the Commonwealth to enforce these 
restrictions were released by chapter 438 of the Acts of 
1903, but the release was subject to the rights of other 


LERALLLY ST. 
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persons, and subject to new restrictions that buildings 
should be set back certain distances and that the land 
should never be used for a stable or for mechanical or 
manufacturing purposes. 

“These restrictions have been passed on by the Su- 
preme Judicial Court three times. 

“In the first case, Wilson v. Massachusetts Institute 
of Technology, 188 Mass. 565, decided in 1905, the 
court held that the Act of 1861 operated to create in the 
owners of abutting land equitable rights to enforce the 
restrictions imposed by the Act, which rights were not 
affected by the Act of 1903, and granted an injunction 
against the erection of buildings covering more than 
one-third of the land. 

“In the second case, Boston Society of Natural His- 
tory v. Massachusetts Institute of Technology, decided 
without opinion on January 1, 1906, the Court held that 
the Act of 1861 created no restrictions in favor of the 
Natural History Society. 

“In the third case, Massachusetts Institute of Tech- 
nology v. Boston Society of Natural History, 218 
Mass. 189, decided in 1914, the Court held that the 
restriction against the sale or transfer of the property 
had been abrogated to the extent that the bare legal 
title could be sold or transferred, but only subject to 
the restrictions, imposed by the original Act, that the 
land must be kept open as an open 
space or used for the educational pur- 
poses of the Institute; that there was 
no restriction on the Institute’s right 
to change the locations of its build- 
ings, provided the other restrictions 
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1 the Institute from the restrictions described in the 


adjacent report. The remaining lots had not released as of August 31, 1931 


were not violated; that if the cireum- 
stances of the neighborhood were to 
so change that the restrictions ought 
not to be specifically enforced, they 
would, nevertheless, still remain in 
existence as a subject of pecuniary 
compensation, and that the only 
properties entitled to enforce the 
restrictions imposed by the original 
Act, so far as they remained in force, 
were the lots abutting on Boylston, 
Clarendon, and Newbury Streets 
and facing the square, that is, only 
the lots on the south side of Boylston 
Street and the north side of Newbury 
Street, between Berkeley and Claren- 
don Streets, and the lots on the west 
side of Clarendon Street between 
Boylston and Newbury Streets. 
“The case last mentioned was 
based on petitions to the Land Court 
brought by the Institute for registra- 
tion of its title and for a determina- 
tion of the validity, nature, and 
extent of the restrictions, and decrees 
were finally entered in the Land 
Court in accordance with the rules 
laid down in this case. Title was regis- 
tered subject also to the provisions of 
certain instruments signed by the 
Institute in (Concluded on page 190) 
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They come 
with the 
apartment 


Radio entertainment is 
always on tap, in many an 
up to date apartment and 
hotel — among them that 





most modern of hotels, 
the Waldorf-Astoria. The 
Western Electric radio distribution system 
makes possible this modern convenience. 

All you do is turn a switch, taking your 
pick of two or more programs. Loud speaker, 
receiving set, tubes and antenna are “on the 
house.” 

The receiving and control apparatus are prod- 
ucts of the same skill which makes Western 
Electric broadcasting equipment the choice 
of leading stations. And behind it all is an ex- 
perience in producing Bell Telephones which 
has also made possible the talking picture, 
aviation radio, and sound amplification. 

















Western FJecfric 


Makers of your Bell telephone and leaders 
in the development of sound transmission 
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The Western Electric Radio Distribution System is 












distributed by Graybar Electric Company 
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on any 


Securities or Commodities 
with definite recommendations 


Right now when accurate information is vitally 
necessary, the UNITED Business Service will give 
you Special Reports on the 3 stocks, bonds or com- 
modities in which you are most interested — without 
cost. These Reports will include definite recommenda- 
tions to buy, sell or hold based on the composite 
UNITED OPINION of all recognized authorities. 
The coupon below will bring these Reports to you 


immediately. 
Also 
A Month’s Free Trial of 


UNITED BUSINESS 
AND INVESTMENT SERVICE 


So you may further test UNITED SERVICE, we will 
also send you the complete weekly REPORTS for a 
Month’s Trial — free. Each Monday these Reports 
will bring you a time-saving summary of business and 
investment conditions plus accurate Sales, Credit, 
Commodity and Security forecasts, with definite 
recommendations. Every forecast is backed by 
UNITED OPINION — the scientifically weighted 
opinion of all leading authorities. Find out for yourself, 
by actual test, just how UNITED SERVICE can 
help you get more profits from your business and 
investments. 


Mail coupon below— today 
UNITED BUSINESS SERVICE 


United Business Service Re 
Building .," ‘A 


210 Newbury Street 
Boston, Mass. 


UNITED BUSINESS SERVICE 
210 Newbury Street, Boston, Mass. 
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LUXURY: AFLOAT 
(Concluded from page 165) 


and Marine Engineers. Since passenger traffic is so 
seasonal, as Mr. Peterson pointed out, there “are very 
few trips a year when the 900- and 1,000-footers will 
approach capacity in passenger-carrying performances, 
and during the remainder of the year these vessels will 
not carry any more passengers than, say, the 600- 
or 700-footers. . . .” 

Mr. Peterson’s estimates as to the expected annual 
return on the capital invested are illuminating. A 500- 
foot liner, operated at about 17 knots sea speed, might 
reasonably be expected to yield about 544%; a 600- 
footer at 1814 knots, 7%; a 700-footer at nearly 20 
knots, slightly better than 3%; an 800-footer at 2114 
knots, slightly better than 1%. His reckonings showed 
that 900- and 1,000-footers, even if operated at under 
24 knots, would show losses in the neighborhood of 
316% and 814%, respectively. 

From what has been set forth above, it must not be 
construed that world shipbuilding is booming. On the 
contrary, while Lloyd’s reported that for fiscal 1931 
(as of June 30) tonnage added during the year was about 
97% of fiscal 1930, the tonnage of plans passed for new 
vessels during 1930-31 totaled but 27% of that approved 
during 1929-30. The gross tonnage of all vessels afloat 
on June 30, 1931, was about 70 millions, an increase of 
21 millions over the corresponding figure for 1914. 
Of the 70 millions, 1014 millions were laid up, or double 
the amount laid up on June 30, 1930. In addition to 
the 1014 millions laid up, almost a million tons were 
broken up for scrap during the year. 

Two striking factors are to be noted in considering 
the 557 vessels of 1,758,610 tons added during 1930-31: 

(1) Of 797,771 tons, 128 were tankers for carrying oil 
in bulk. These bring world tanker tonnage to over 814 
millions compared with five in 1922 and less than 11% 
in 1914. 

(2) Of the new tonnage, 223 vessels, comprising 
69%, were fitted with internal combustion engines. 
This made a total world inventory of 4,080 motor ships 
compared with 1,620 in 1922 and 297 in 1914. Motor- 
ship tonnage now totals nearly 914 millions compared 
with 114 in 1922, and less than a quarter million in 
1914. Of the 223 new motor ships, five use the diesel- 
electric drive, the largest being the Permian of 8,955 
tons. 

The post-War trend in types of engines and fuel 
for all world tonnage, including vessels of 100 tons 
and upwards, is shown below: 





Types of Engines 1922 1931 
Steam reciprocating... .. 84.38% 73.1% 
Steam turbines......... 13.2% 18.2% 
Motors................ 2.5% 18.7% 

100.0% 100.0% 

Fuel 
ER Aone s-deaedesaden 73.9% 57.2% 
OS aM swaicenwadaian 26.1% 42.8% 





100.0% 100.0% 
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THE FUTURE OF ENGINEERING 
(Concluded from page 164) 


and no one, least of all the engineer himself, knows 
what surprises he may have in store.” 

Back of the statement is the idea, based on experience, 
that applied science is now the most potent factor in 
shaping our civilization. On it depend our means of 
communication, exchange of ideas and of goods, our 
modern houses and physical environment, our sanitation 
and agencies for public health, our modern methods of 
production. A single scientific discovery or invention, 
like the printing press, the electric generator, the radio 
tube, the automobile, -may largely transform our 
methods of living. 

But consider for a moment the significance of such 
developments. While these factors add to our comfort, 
interest, and enjoyment of life, their chief importance 
lies in the fact that they create opportunities for better 
living. Let me illustrate what I mean. 


OES this technological age bring greater human 
happiness than, for example, the Periclean Age of 
the ancient Greeks? Now, man’s enjoyment of Periclean 
Greece would depend on his political status, on whether 
he was a member of the small, aristocratic class that 
had leisure and freedom for thought, based upon the 
productive power of thousands of human slaves, or 
whether he was one of those slaves. But in this day 
and generation, machinery is the slave of all men, and 
to an unprecedented extent all men may have oppor- 
tunities for education, recreation, and the nobler things 
of life, because machinery is doing most of the drudgery 
for them. If men had to supply the energy that America 
uses from water power, coal, and gasoline, we should 
need the exhausting labor of five thousand million 
slaves! Such is the debt of modern man to technology. 
Applied science is not an end in itself, but it is the most 
powerful means ever discovered for supplying the oppor- 
tunity to secure the finest things of life. 

But there is one other implication in Professor Shot- 
well’s statement. If “the pathway to the future is in 
the hands of the engineer,” then he has a very grave 
responsibility! It is not enough that he should supply 
technical service or produce new implements for man’s 
needs or desires; he must take a leading part in seeing to 
it that the new world which he is creating is a good sort 
of a place in which to live. He must realize the social 
responsibilities of his profession. Whether he is a prac- 
ticing engineer, a research worker, a teacher, an archi- 
tect, or a business man, his position of leadership in the 
economic life of the country carries with it the responsi- 
bility to take a leading part in meeting its social prob- 
lems. Questions of conditions of labor, responsibility for 
workmen’s employment, pension, suitable wage, and so 
on; questions of use of public funds (which exist largely 
because of the engineer); questions of public support of 
education and of research (since funds and time for 
them exist largely because of the engineer) ; questions of 
international policy (since he is largely responsible for 
international contact and communication) — all these 
questions must be advantageously handled, else the 
power of the engineer will have rendered an ill service 
to mankind. 
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Meet M.I. T. 
Men Here 


Tue Technology Club has its head- 
quarters in New York at the Allerton 
—38th Street and Madison Avenue. 
You can always count on meeting 
M. I. T. men and men from other 
colleges at the Allerton Houses in 
New York, Chicago and Cleveland. 


College men like the atmosphere. 
They like the idea back of Allerton 
Houses...“Live in NINE Roéms... 
Pay for ONE”. The comfort and so- 
ciability of an exclusive club without 
initiation fees or dues. 


You pay for your bedroom...and 
at one or more Allerton Houses you 
have the use of comfortable Lounges, 
Reading Rooms, Solarium, Roof 
Garden, Squash and Tennis Courts, 
Gymnasium, Exercise Rooms, 
Showers, Billiard Room, Indoor Golf 
Course, Library and Restaurants. 


Stop for a night...or live at an 
Allerton House for economy, com- 
fort, sociability. Select the one that 
suits your convenience...all will suit 
your purse. 


Rates: $12 to $20 a week 
Transient Rates: $2.50, $3.00 


ALLERTON 


New York Cleveland 
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EMPIRE STATE 


B.1.W. furnished 
part of the electric 
cable requirements for 
the elevators in this 
building. Two types, 
Control and Annuncia- 
tor Cables are attached 
to and travel with the 
elevator. The Control 
regulates the move- 
ment; the Annunciator 
sianals the position of 
the elevator. 

ELEVATORS arethe 
highways of this me- 
tropolis along which 
the public must be trans- 
ported quickly and 
safely. 

The SPEED, 1200 ft. 
per minute, is the fastest 
ever used for elevators. 
SAFETY under these 
conditions requires de- 
pendable equipment. 


me :S.- 





























B.1.W. for twenty-five 
years has given special 
attention to the manu- 
facture of electric cables 
for elevators and al- 
ways with the purpose 
of making the best 
cables possible. 

B.1.W. cables are in 
service in many of the 
principal buildings in 
the cities of the U. S. 
and Canada, also in 
South America and 
Japan. 

PROGRESS makes 
necessary new construc- 
tions and specifications 
especially to meet the 
demands in higher 
buildings and new 
B.1.W. is prepared to 
furnish dependable 
products and advice. 





BOSTON INSULATED WIRE & CABLE CO. 
BOSTON, MASSACHUSETTS, U. S. A. 
Canadian Plant, Hamilton, Ont. 
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INDUSTRIAL DISEQUILIBRIUM 
(Continued from page 170) 


Workers become specialized to certain tasks, men and 
women take root in certain regions, money is invested in 
relatively permanent forms — these and other factors 
tend to reduce the mobility of labor and capital. It may 
take a long time to decrease the productive capacity of 
industries that are highly conservative and inflexible. 
Agriculture is one of them. 

During the War the scarcity of basic commodities and 
the consequent high prices called forth an unprecedented 
output from the agricultural industry, especiaily in 
North and South America. When the War ended the 
industry failed to adapt itself to the new conditions. 
The markets for wheat, sugar, coffee, textile materials, 
and other staples became congested. Prices fell and this 
affected the ability of farmers everywhere to buy manu- 
factured goods. So the effects of agricultural depression 
were communicated beyond the localities where the 
staple industries were situated to the chief manufactur- 
ing nations of the world. This is only one example of the 
manner in which one branch of production may get out 
of line with others because of a lack of ready response 
to market tendencies. 

Some keen students of business insist that competi- 
tion itself is a source of disturbance. They assert that 
producers, straining for larger profits, embark upon 
programs of expansion in the hope of realizing the 
economies of mass output, and upset the balance of 
demand and supply by overestimating the proportion 
of the total demand which their competitors will allow 
them to secure. This is another instance of imperfect 
market foresight and is undoubtedly an important 
cause of maladjustment. But perhaps even more un- 
settling are the attempts to avoid the results of cut- 
throat competition by some method of price control that 
leaves production unchecked. This kind of device is 
generally worse than useless, for, by holding out the 
hope of higher prices or deferring the arrival of a fall in 
price, it tends to stimulate output and aggravate the 
distress. When the price control collapses the situation 
is much worse than it otherwise would have been. The 
experiment of Great Britain with rubber, of Brazil with 
coffee, and similar schemes of other countries nearer 
home have demonstrated the harmfulness of this type of 
interference with the free play of economic forces. 

As soon as the system of prices loses its elasticity, 
derangements are almost certain to occur. As was indi- 
cated above, price movements have an important part 
to play in the maintenance of industrial equilibrium. 
By sinking below a profitable level, they warn us that 
it is time to curtail production; by rising above that 
point, they signal the desirability of expansion. If not 
permitted to move, they fail in the proper performance 
of these functions. Professor Arthur B. Adams points 
out that “large business enterprises, particularly in the 
fields of mining, manufacturing, and trade, through 
monopolies, cartels, and trade associations have been 
able in great measure to hold the prices of their products 
at stable points in the face of an increasing output. The 
farmers, on the other hand, partly because of the lack 
of joint ability to control out- (Concluded on page 188) 
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CLOTHING,» » 
Gentlemens Furnishing Gouds, 


MADISON AVENUE COR. FORTY-FOURTH STREET 
NEW YORK 


Fleece Short-Warms 
$65.00 


Leather & Chamois Vests 
Shirts and Jackets 
$15.00 to $60.00 


BRANCHES 
NEW YORK: ONE WALL STREET 
BOSTON: NEWBURY COR. BERKELEY STREET 
NEWPORT PALM BEACH 
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ROTOGRAVURE 
wv PRINTING ¥ 


A Complete Rotogravure Department, 
the first installation in New England by 
a commercial printing firm, is now in 
full operation at our plant. This new 
department is equipped to produce 
ROTOGRAVURE PRINTING in any desired 
form and quantity. A complete service, 
including photography, art work and 
copy writing, is available. It is our inten- 
tion to produce ROTOGRAVURE PRINTING 
of quality comparable to that of 
our book, catalog and 
general commercial 
printing. 
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THE MURRAY PRINTING COMPANY 
KENDALL SQUARE - CAMBRIDGE 
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Walker Memorial 
Dining Service 


Meals Served During the Academic 
Year for Any Type of Technology 
Alumni Gathering 


CLASS DINNERS GIVEN SPECIAL 
ATTENTION 


The recreational facilities can be made 
available if desired 
Menus submitted upon request 


Address 


A.W. Bridges, Walker Memorial, M.1.T.., 
Cambridge, Mass. 
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SHATTUCK SCHOOL 
A Church school for boys. 72nd year. Stands high among 
schools for sound scholarship, manly character and Christian citi- 
zenship. Military training. Sends boys to M.I.T. each year. 


Address The Headmaster, Faribault, Minn. 











STAUNTON MILITARY ACADEMY 
Superb disciplinary training equaled by academic excellence. 
Prepares thoroughly for all colleges and for citizenship. Exam- 
ination center for College Entrance Board. 

Cor. THomas H. Russert, B.S., LL.D., President 
Box 11, Staunton, Va. 














Watch this space for an announcement regarding a new type of 
school combining the best features of the eastern preparatory 
school, the modern military school, and the western ranch 


school. For information write P.O. Box 1143, Benson, Arizona. 

















Transits and Levels are used on all largest works and by 
U.S. Govt. for utmost precision. 


New catalog, just issued, sent gratis 
BUFF & BUFF CO. Boston 30, Mass. 


Handsome nickle bas-relief of a Buff Transit 
sent gratis to engineers 














William H. Coburn & Co. 


Investments 


68 Devonshire St. Boston, Mass. 
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INDUSTRIAL DISEQUILIBRIUM 
(Concluded from page 186) 


put and the marketing of their products, have little 
power to hold up the prices of their products. Pro- 
ducers’ control of the prices of one class of products and 
the lack of control by the producers of another class of 
products have thrown the price system out of adjust- 
ment and have caused an unbalanced development of 
industry.” 

Much of the economic legislation generated by the 
intense nationalistic feeling which developed during and 
after the War has been of a restrictive nature tending 
to throw the international industrial machine out of 
gear. Take sugar, for example. Japan, Italy, and other 
countries, formerly importers of this article, contrived, 
through import restrictions, to become much more 
nearly self-sufficing than they had previously been, with 
the result that there was a congestion of supplies in the 
open market. It is essential to the stability of world 
economy that each nation should adopt considerate 
policies in their commercial intercourse with others, 
especially if this intercourse is of long standing. After 
business has become adjusted to established tariffs and 
other political restrictions, changes in this legal frame- 
work may throw into disorder the whole complex system 
of international trade relations. 

Perhaps enough has been written to indicate the 
type of disturbance that is constantly threatening to 
interrupt the orderly progress of business. The severity 
of the present depressed condition of industry is due to 
the simultaneous operation of these and other less im- 
portant causes of derangement. To persons of a radical 
turn of mind, they may suggest the necessity for revolu- 
tionary changes of a socialistic nature, such as the 
abolition of competition and the substitution of social 
control after the manner of the U. S. S. R. But in the 
minds of the more conservative, an understanding of 
the underlying tendencies to maladjustment is more 
likely to evoke some practical ideas for the strengthen- 
ing of our economic system against the recurrence of 
another period of stagnation. 





THE HUMAN POWER PLANT 


(Concluded from page 162) 


but it is not the last word in this type of apparatus by 
any means. Certainly much more sensitive instruments, 
with wider frequency response, are needed for research 
into detail. Much is yet to be learned of the underlying 
causes of the phenomenon which is studied broadly in 
electrocardiography and the like. Instruments which will 
produce accurate records of the potential differences 
appearing in single cells, in nerve fibers and so on, may 
well lead to much of interest and value, and the work 
is proceeding intensely in many research laboratories 
of medicine, biology, and physiology. The physicist and 
the electrical engineer can coéperate best in this re- 
search by the supplying of tools and the analysis of the 
strictly physical aspects of the extremely complex 
phenomena involved. 
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2 PREPARATORY SCHOOLS ® 





BERKELEY PREPARATORY SCHOOL 
(Established 1907) 
Special Preparation for M.1.T. Half-year students admitted Feb. 1, 1932. 
Gerorce Hopkinson, Principal 
Harry F. Capg, Jr., '28, Asst. Principal 


1089 Boylston Street, Boston Tel. Com. 9262 





California Preparatory School 
FOR BOYS 


Thorough training in scholarship and physical development. 
Junior College. College Preparation. Lower School. 
Athletics, Music, Riding, Swimming and Golf. 


Address, Tux HEADMASTER Box T Covina, California 





CHAUNCY HALL SCHOOL 
Founded 1828. The School that confines itself exclusively to the 
preparation of students for the Massachusetts Institute of 
Technology. 
FraNkuin T. Kurt, Principal, 553 Boylston Street, Boston, Mass. 





DWIGHT SCHOOL 
72 Park Avenue, New York City 
College and Regents’ Preparation. 5lst Year 
Ernest GREENWOOD, Headmaster 
FRANKLIN AND MARSHALL ACADEMY 


A Widely Recognized, Moderately Priced, Preparatory School. Whole- 
some School Life and Sports. Unusual Equipment and Location. 1200 
Boys prepared for college in the last 30 years. 


E. M. Hartman, Pd.D., Principal, Box 450, Lancaster, Pa. 








HEBRON ACADEMY 


The Maine School for Boys. A College preparatory school of high 
standing. Graduates in 22 Colleges. Strong Faculty of thirteen men. 
Athletics for all. Finest school skating rink in America. Fine dormi- 
tories for all. 

Ravpu L. Hunt, Principal, Hebron, Maine 





HUNTINGTON SCHOOL FOR BOYS 
Five Forms. Special two-year course for entrance to M. I. T. 
Summer Session Send for catalogue 
Cuar.es H. Sampson, Ed.M., Headmaster 
320 Huntington Ave., Boston Tel. Kenmore 1800 





MANTER HALL SCHOOL 
71A Mt. Auburn Street, Cambridge, Mass. 
Founded in 1886. Intensive Preparation for College Entrance. New 


dormitory” accommodations. Staff of well-known specialists with 
years of successful experience. 





MOSES BROWN SCHOOL 


An Endowed New England School with an excellent record in preparing 
boys for leading colleges. 25-acre elm-shaded campus. Athletic Fields. 
Gymnasium. Swimming Pool. For Illustrated Catalog Address: 


L. Ratston Tuomas, Headmaster, 257-A Hope Street, Providence, R. I. 





NEW HAMPTON 
111th year. A New Hampshire School for Boys. Six Modern Buildings. 
Thorough College Preparation. Junior Course in Business. Athletics 
for Every Boy. Moderate Tuition. Address 
Freperick SmitH, A.M., Box 198, New Hampton, N. H. 





NORTHWOOD SCHOOL 


In the heart of the Adirondacks. Under Lake Placid Club Education 
Foundation. Unusual success in college preparation. Emphasis on 
recreation that can be continued thruout life. Winter sports. Separate 
junior school for boys, 8 to 12. 

Ira A. Fuinner, Ed.D., Director, Box T, Lake Placid Club, N. Y. 


THE PEDDIE SCHOOL 
An endowed school, with emphasis on preparation for Board Examina- 
tions. Many graduates at M.I.T., Harvard, Yale, Princeton, and Dart- 
mouth. Exceptional equipment, 150-acre campus, all athletics, 9-hole 
golf course. 65th Year. 
Address: R. W. Swetland, LL.D., Headmaster 
Box T, Hightstown, New Jersey 


THE ,POND SCHOOL 


Separate Instruction of Each Student. Supervised Study under 
Instructors. Training in the most effective Methods of Study and 
Concentration. Rapid and Thorough Preparation for College. 
W. McD. Ponp, Headmaster, 42A Quincy St., Cambridge, Mass. 


Porter 1971 











RIVERDALE 


A Country School for Boys. Well-balanced program. One of the best 
college board records. Athletics. Student activities. Fire-proof dormi- 
tory. 24th year. For catalogue address 


Frank S. Hacxett, Headmaster, Riverdale-on-Hudson, N. Y. 





ROXBURY SCHOOL 
CHESHIRE, CONNECTICUT 


Roxbury combines the advantages of thorough scholastic training by 
small group instruction with those of organized school discipline. 


A. N. Suerirr, Headmaster 





ST. JOHN’S PREPARATORY SCHOOL 
DANVERS, MASS. 
A Country School, Eighteen Miles from Boston. Preparing Catholic 
Boys for College and Technical School. Every Modern Facility for 
Student Life. For catalog or personal interview 
Write to Principat: St. John’s Preparatory School, Danvers, Mass. 





THAYER ACADEMY 


Every year the Academy sends a group of students to Technology. 
Recognized by Technology alumni as an exceptionally good fitting 
school. Both day and boarding pupils accepted. For catalogue address 

Sracy B. Sournwortu, Headmaster, South Braintree, Massachusetts 








TILTON SCHOOL 


Prepares thoroughly for Technical Institutions and Colleges. Well en- 
dowed, moderate rates, excellent facilities. Separate Junior School. 214 
Hours from Boston. 84th Year. Correspondence and inspection invited. 


Catalogue. T. W. Warxins, Headmaster, Tilton, N. H. 





WILLISTON ACADEMY 


An endowed school for boys whose parents desire the best in education 
and care at a reasonable cost. Preparation for all colleges. 
Junior School for young boys. Address 


ArcuIBaLD V. GatsraltH, Principal, Box T, Easthampton, Massachusetts 





WORCESTER ACADEMY 


Samuet F. Hoimes, Headmaster Georce D. Cuurcn, Registrar 


96th Year. 250 Boys. $1000-$1200. Uritusually well equipped for Science 
and Mathematics. Kingsley Laboratory exclusively devoted to these two 
departments. Write for descriptive catalogue—Station 125, Worcester, Mass. 
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In this machine age, 
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istics. The Bausch & 
Lomb Binocular Mi- 
croscope for metallur- 
gical analysis provides 
America’s industrial 
chemists with an aux- 
iliary analytical instru- 


ment. 
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INSTITUTE GAZETTE 


(Concluded from page 182) 








connection with a Hyatt light and an area in the side- 
walk, and a steam pipe to other property of the Institute. 

“*Since these proceedings ended, a number of releases 
have been obtained from abutters of their rights to 
enforce the restrictions imposed by the Act of 1861. 
None of these releases affect the set back restrictions 
and the prohibition of use for mechanical or manufac- 
turing purposes imposed by the Act of 1903, and in a 
few cases special agreements were made by Technology. 

“Tt was agreed with the owners of 73 Newbury Street 
and 93 and 95 Newbury Street that no building on the 
Technology land should have a ‘service entrance’ on 
Newbury Street; with the owner of the land on the 
northwesterly corner of Clarendon and Boylston Streets 
that so much of the Technology land as lay within 130 
feet of the easterly side line of Clarendon Street should, 
with certain exceptions and limitations, be subject to a 
special set back of 22 feet from Boylston Street, and that 
so much of the Technology land as lay within 120 feet of 
the northerly line of Boylston Street should be subject 
to a special set back of 20 feet from Clarendon Street; 
with the owner of the land at the southwesterly corner 
of Berkeley and Boylston Streets (452-462 Boylston 
Street) mutually releasing all set back restrictions on 
Newbury and Boylston Streets; and with the owner of 
478-488 Boylston Street releasing the set back restric- 
tions on the southerly side of Boylston Street. . . . 

“The situation as it exists today can be visualized 
from the plan on page 182 which shows all the properties 
originally entitled to enforce the restrictions. Lots 
cross-hatched on the plan have released; and remaining 
lots had not released up to August 31, 1931.” 
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‘Book Service, 


The Review Book Service will deliver to Review 
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CINUCOR 


MASONRY UNITS 


They are light, tough and strong. 
Used where fire safety, sound proof- 
ness and insulation are desired. 


CINUCOR units are used for all types 
of construction and are made in 
various sizes. 


Write for ‘““CINUCOR MANUAL” 


CINDER CONCRETE UNITS CORPORATION 
BOSTON, MASSACHUSETTS 


PLANT OFFICE 
East Somerville 201 Devonshire St. 
Phone SOMerset Phone HUBbard 


2754 1733-1734 
































5 Features om 
SIMPLEX 
TYPE H CABLE 


Type H Cable is especially suited to high voltage 
cable systems that are Y-connected with neutral 
solidly grounded. Following are a few of its ad- 
vantages: 


1. Control of Temperature 


In Type H multiple-conductor cable, suitable 
metallic coverings, such as copper tapes, surround 
each insulated conductor and conduct the heat gene- 
rated in the conductors and insulation to the outer 
sheath so effectively that the temperature in the cen- 
ter of the cable is practically the same as that of 
the outer sheath. This reduces the thermal resistance 
from conductors to sheath and keeps the insulation 
at a lower maximum temperature and a lower 
average temperature. 


2. Avoidance of Tangential Insulation Stresses 


The conductor sheaths in Type H cable eliminate 
tangential stress and, therefore, remove one of the 
greatest difficulties of multiple-conductor cable for 
higher voltages. 


3. Elimination of Voids 


In lead-covered cable there are often voids or air 
spaces between the surface of the insulation and the 
inner surface of the sheath in which ionization may 
start, even at a low voltage stress. With Type H 
cable, the sheath over each individual insulated 
conductor is closely applied and is so constructed 
as to continue to adhere to the surface of the in- 
sulation regardless of the deformation of the lead 
sheath. Consequently, there is less liability of the 
formation of voids. Any voids outside-the conductor 
sheaths, not being under electrical stress, cannot 
become ionized. 

4. Assurance that Faults will be Conductor-to- 
Ground. 


The absence of belt insulation and the presence of 
conductor sheaths insures that all faults will be 
conductor to ground. This is of great advantage to 
the operating man, particularly on systems with 
neutral ground resistance or with ground relays. 


5. Thorough Impregnation of Paper Insulation 


The conductor sheaths in Type H cable are so con- 
structed as to allow free impregnation of the in- 
sulation. The area of the perforations in the con- 
ductor sheaths are entirely adequate for this pur- 
pose and yet there is no loss of the other advan- 
tages such as decreased heating, elimination of tan- 
gential stresses, increase in sheath resistance, etc. 


Further information will be sent upon request. 


SIMPLEX WIRE & CABIE @ 


MANUFACTURERS 
79 SIDNEY ST., CAMBRIDGE A, BOSTON 


NEW YORK PHILADELPHIA CLEVELAND 


JACKSONVILLE CHICAGO SAN FRANCISCO a 
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THE TABULAR VIEW 








ITY planning in America has undergone a curious 
inversion. In the early days most of our cities were 
laid out by civil engineers, of whom L’Enfant was a 
notable example. At the present time, a majority of 
our city planners have received their basic training as 
building architects or landscape architects, mostly the 
latter. Engineers have worked on single aspects of 
municipal planning problems, but few of them have 
been responsible for integrated regional planning. @In 
Germany the history of city planning has been exactly 
the reverse, and now the civil engineer is the most 
important figure in regional planning there. It may be 
noted, by way of parenthesis, that there is an indica- 
tion that the American civil engineer is looking toward 
a more active participation in this field. The Depart- 
ment of Civil Engineering here at the Institute, for 
example, is interested in the planning of airports, an 
activity that is now paradoxically in the hands of the 
architect and landscape architect. | Roman F. Heric- 
ENTHAL, the author of the article on German city plan- 
ning on page 199, symbolizes in his person the state of 
affairs in Germany. He is one of the foremost city 
planners in that country, although by profession he is a 
civil engineer. He is chairman of the Department of 
Civil Engineering at the Technical University at 
Karlsruhe, and holds doctorates in both engineering 
and economics. In his capacity of city planner, he teaches 
the subjects of city planning and city engineering, is a 
member of the German Academy of Town Planning, the 
American Civic Association, the International Federa- 
tion for Housing and Town Planning, consultant for the 
cities of Berlin, Essen, Diisseldorf, Breslau, Wetzlar, 
Rostock, and he was formerly town planning official for 
the city of Berlin. In addition to all these activities, 
he has published various treatises on city planning; 
notably, Deutscher Stédtebau (1921), Berliner Stéddte- 
baustudien (1926), and Stédtebaurecht und Stédtebau 
(1929). It is obvious that Dr. Heiligenthal speaks with 
great authority, and his doctrine that the engineer 
should play a prominent part in city planning will 
doubtless fall on fertile ground in America. @ His article 
was translated from the German by Hunter Rovsg, ’29, 
who recently returned to this country after holding an 
M. I. T. Traveling Fellowship in Hydraulics. He will be 
remembered as the author of an article entitled “Ameri- 
kanismus” in the December, 1930, Review. Another 
article by him on one of the great German hydraulic 
laboratories is to appear in a forthcoming issue, as well 
as two other translations of articles by notable German 
engineers on the social importance of their profession 
in the Fatherland. 


WO articles in this issue are contributed by Dr. 

Noregert WIENER, a contributing editor of The 

Review, who is now lecturing at Cambridge University, 

England, and in his spare time visiting and traveling on 

the Continent. His article on page 201 throws a new and 
(Concluded on page 195) 














THE TABULAR VIEW 
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revealing light on the mysteries of modern physics, 
while his monthly letter from abroad (page 218) re- 
cords his impressions of conditions among the intellec- 
tual classes in Europe under the trying conditions 
of unrest and uncertainty that now prevail. @, Gottfried 
Wilhelm Leibniz, who evolved some astonishingly mod- 
ern physical concepts as Dr. Wiener points out in his 
main article, is growing in stature as a scientist, although 
dead more than 200 years. Last month The Review, in 
describing the differential analyzer developed by Dr. 
Vannevar Bush, ’16, noted that Leibniz was probably A good workman needs good tools to 


the first to visualize the usefulness of machine com- produce at his normal capacity. Large 
plants devote much time and expense 





putation. In a notable paper on the differential analyzer ; 
: a “ to tool selection. Good tools are an 
which Dr. Bush published in the Journal of the Frank- important influence on the cost of 
lin Institute, he paid tribute to the foresight and every job. 
brilliance of this great German philosopher, scientist, Use Catalog No. 31 as a reference 
and mathematician. @ Last month The Review began book and guide in selecting good tools. BS 
with an article by Dr. Ralph E. Freeman a series of Copy sent on request. Brown & Sharpe 


papers on current economic and business problems. The Mfg. Co., Providence, R. I. 


series is continued in this issue with five papers pre- ~ 
pared by members of the Institute’s Department of Brown & Sharpe 


Economics and Statistics, and of Business and Engineer- ' 
ing Administration. As explained in the editorial note Tools 
at the beginning of this group of papers, they were ‘* World’s Standard of Accuracy ”’ 





originally presented at a conference held for graduates 


of the latter named department. Next month, there 

will be another full length article by Robert F. Elder, & A Vv S$ Cc aa 
Professor of Marketing at the Institute. The Review 

wishes to express its appreciation to the aforementioned 

departments at the Institute for making these studies or L re) M a 

of economic and business conditions available for pub- 

lication. It is the wish of both The Review and these 

departments that they will contribute to an understand- FO Rm PREC b Ss ION 
ing of the “economic disease from which we are suffer- 

ing” and may suggest curative procedures. @ Registrar 

JosepH C. MacKinnon, 13, author of the article on 

electrical engineering graduate instruction, joined the , = aciaiia 
Institute staff as assistant in physics in 1915, after os 

having spent the two years following his graduation leadership is based 
in engineering work. In 1918 he became an instructor in largely on interchange- 


physics, and in 1921 a member of the Faculty. He has able standard parts. 

been Registrar of the Institute since 1923. ° The Bausch & Lomb 
Cont M i 

S a reSult of the last football season, there has been eee TIE. 

Projector is America’s 


widespread discussion of college athletics and their 
effect upon the health of the participants. Most of this 
discussion has been cursory and uninformed and there 
is the need for a thorough and impartial investigation parts well within the 
of the facts. The article on page 209, happily, fills this established liseies. 
need. It is a thoroughgoing study, from the point of view 
of the physician, of the medical literature on the subject 
of athletics and health. Its author, Dr. Attan W. 
Rowe, ’01, hardly needs an introduction. As director 
of the Evans Memorial of the Massachusetts Memorial 
Hospitals, and as.Secretary of the Institute’s Alumni 
Advisory Council on Athletics, he is thoroughly 
informed on every phase of the problem. 


dependable aid in se- 
curing accuracy of 
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HE BELIEVES 
IN 
VG Dy De oe Bu Cie OF 


THE PLANT 


TUNE IN: 
7 Goodyear invites you to hear 
John Philip Sousa and his Band 
.- Arthur Pryor and his Band 
--e-Revellers Quartet and 
Goodyear Concert-Dance Or- 
chestra ... every Wednesday 
and Saturday night, over N.B.C. 
Red Network, WEAF and 
Associated Stations 


T.. G.T. M. — Goodyear ) He is quick to cooperate with plant 


Technical Man — is just as much officials in correcting neglect or mis- 


interested in the proper mainte- 


nance of mechanical rubber goods 


use, or to provide for renewals in 
ample time to save costly delays 
when equipment must be replaced. 


operating efficiency as he is in 
Let the G. T. M. serve as a mem- 


their original specifications. 

He realizes that the proud 
record of Goodyear Mechanical 
Rubber Goods — equipment which 
he himself has specified — is his 


best reference in seeking further 


ber of your maintenance staff. What 
he knows about rubber and its 


practical application in scores of 





industries may mean very appre- 
ciable savings in time and money 


opportunities to extend his work. in your plant. Why not discuss 


Therefore, the G. T. M. is a regular visitor, 
or inspector rather, in plants that use Good- 
year Belts, Molded Goods, Hose and Packing. 


plant operations with him now? Just write 
to Goodyear, Akron, Ohio, or Los Angeles, 
California, and ask the G.T. M. to call. 
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